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PART 1:

INTRODUCTION AND BACKGROUND






. INTRODUCTION

The School Breakfast Program (SBP), authorized by the Child Nutrition Act of 1966, started asa
pilot program to provide funding for school breskfastsin poor areas and areas where children had to travel
great distancesto school. Theintent wasto provideanuitritious breskfast to children who might otherwise
not receiveone. Theimportanceof anutritious breakfast issupported by severa studiesthat havelinked
breakfast toimproved dietary status and enhanced school performance. More recent research suggests
that providing school breskfasts to low-income children is associated with the greeter likelihood of esting
asubstantive breakfast, improved school attendance, and decreased tardiness (Pollitt and M athews 1998;
and Briefel et al. 1999). Lessisknown about the effects of school breakfasts on children’ s cognitive
functioning and academi c achievement, although some studies suggest that school breakfastsmay lead to
improvements in these outcomes (Briefel et al. 1999).

In response to the body of evidence suggesting that school breskfasts provide dietary and educationa
benefits, many observers have urged that school breskfasts be more widely available. Within this context,
Congress passed Section 109 of the William F. Goodling Child Nutrition Act of 1998 (P.L. 105-336).
This authorizes the Secretary of Agriculture, through the Food and Nutrition Service (FNS), U.S.
Department of Agriculture (USDA), to conduct ademonstration and eva uation that will rigoroudy assess
the effects of the Universal-Free School Breskfast Program (USBP) on program participation and a broad
range of student outcomes, including academic achievement, school attendance and tardiness, classroom

behavior and attentiveness, and dietary status.



A. THE USBP DEMONSTRATION AND EVALUATION
The Child Nutrition Act of 1998 authorized demonstration pilot projectsin up to six school food
authorities (SFAS) and arigorous eval uation to assessthe effects of providing free school breakfaststo
elementary school children. The evaluation is to address four main research objectives:
1. Determinetheeffect that participation by e ementary schoolsinthe USBP pilot projectshas
on student participation in the breakfast program, on the coststo the federal government in
increasesin funding for rembursing program med's, and on smplifying paperwork the schools
must complete and other administrative procedural participation requirements
2. Assssstheeffectsof the USBPin dementary schools on sdlected student outcomes, including
academic achievement, school attendance and tardiness, classroom behavior and discipline,

and dietary intakes over the course of aday

3. Compare the characteristics and outcomes of USBP participants with those of
nonparticipating children

4. Comparethe characteristics and outcomes of USBP participantswith children participating
in the regular SBP

FNS has contracted with M athematica Policy Research, Inc. to develop a comprehensive, rigorous
study design for evauating the USBP pilot programs. Thisreport describesthe evauation strategy, which
includesamethodol ogicaly rigorousdesign, awell-defined set of outcome variables, and datacollection
plans comprehensive enough to alow the gathering of evidence on program effectiveness.

Theevauation strategy isarandomized design: it first pairs schools, then randomly assigns each of
the schoolsin each pair to either atreatment (USBP) or control (regular SBP) group. Next, samples of
students are drawn from each school. The evaluation plan involves a wide range of data collection
activities, including the collection of school administrative data, surveys of students and their parents,
extraction of school recordsdata, admini stration of cognitivetestsand student achievement tests, and Site

visits. Becausetheactual school districts applying for the demonstration are unknown at thistime, the



design considerstwo possible sample sizesfor the number of schools. Thefirst version assumes student
achievement datawill be available a two or more pointsin time for sampled students from tests routinely
administered by the school districts chosen for the study. The second version would use district-
administered achievement tests to supply baseline data and would obtain follow-up data on student
achievement through tests administered by the evaluation contractor. Inaddition, becauseitisuncertain
whether thedemonstrationwill startin September 2000 or in January 2001, thedesignincludesan option
to conduct a preimplementation survey of students' parents. This survey would only be conducted if

demonstration implementation is delayed until January 2001.

B. CHALLENGESTO THE USBP EVALUATION

Severd chdlengesto the USBP eva uation must be addressed if thedesignistoyield vaid and policy-
relevant evidence on the effects of providing free school breakfasts to el ementary school children. One
challengewarrantsspecia attention: whether, given theresourcesavailablefor the demonstration and
evaluation, the preferred design has the statistical precision to estimate impacts on student outcomes,
especialy student achievement. Becausethe USBPisgeneraly consdered anintervention at the school
level, the preferred approach to evaluating the program isto use schools asthe unit of assgnment. Even
under the best available designs, however, the probability of being ableto detect policy-relevant effectsis
limited by how many schools the eval uation resources can serve.

Precisionlevelsobtai nablein the experimental -based eval uati on strategy using school sastheunit of
assignment are limited for two reasons. (1) the mgjority of students do not change breakfast program

participation status (the “dilution” effect), and (2) variation exists between schools.



1. The*"Dilution” Effect

Themajority of students at the participating schoolsare unlikely to start receiving school breskfasts
under theUSBP. Many of them--on average 25 or 30 percent--will already be participating intheregular
SBP, and it isexpected that they will continueto receive breakfast under the USBP. Theintroduction of
free school breakfastsisnot likely to substantially affect their outcomes. Among the other students, a
significant number will choose not to start eating a school breakfast, even if itisnow free, because their
familieswill continueto provide breakfast at home or for other reasons. The precision calculations are
based on an assumption that the increase in school breakfast participation will be approximately 25
percentage points(from 30 to 55 percent). Intheexperimenta versuscontrol comparisons, which arethe
essence of the full application of the experimental design, the effects of school breakfast on those 25
percent that are new participants are diluted by the 75 percent of students whose participation is not
changed.!

The design report outlines two possible approaches to dealing with this problem. Thefirstisto
conduct a preimplementation survey at the schoolsto identify the children most likely to participate and
focusthe anaysis on those students. The second isto use analysis gpproachesthat are not based directly
onthe experimental design. In particular, such nonexperimental methodswould take advantageinthe

analysisof thefact that one can observe which students actually participatein the USBP, thus making

!Based on theinformation available, the 25 percent increasein participation represents areasonable
assumption. However, if FNSor otherscan supply information supporting ahigher assumption, thiswould
lower the estimates of minimum detectable effects. The effectsare proportional--with a50 percentage
point rather than a 25 percentage point increasein participation, minimum effect sizeswould be divided by
2. However, given that the program islikely to attract additional participants who previoudy did not
chooseto eat aschool breakfast, many of whom may aready be eating anutritious breakfast at home, it
ispossiblethat program impactsmay be smaller with large increasesin participation. If so, even though
the satistical precision of the eval uation design increases with larger increasesin participation, the policy-
relevant program impacts may be smaller than those reported currently in the literature.

4



it possible to sharpen the comparisonsin the andyss (though at the cost of losing some advantages of the

pure experimental design).?

2. Variation Between Schools

The other main problem that limitsthe precisioninthe currently planned demonstrationisthat, even
with pairing of schoolsprior to randomization, therearelikely to be significant differences between the
schools. Thisvariation tendsto confound theanalys's, becauseit iscorrelated with treatment status. For
instance, if the treatment school in one of the school pairs happensto have children with relatively high
nutrient intakes, the treatment group asawholewill reflect this, making it difficult to disentangle school
differences from the effects of the USBP.

For agiven number of schools, adding more children per school to the design has only limited effects
inolving thisproblem. Evenif datawere avallable onall the childrenin aschool and, hence, the evaluation
could measurethe school meansperfectly, therewould till only bealimited number of school observations
with which to estimate treatment effects.

The evauation design presented in thisreport addresses this main chadlenge to the eva uation, aswell

asthe many other measurement and data collection chalengesinherent to an evauation of this magnitude.

2Another possible approach to dealing with the dilution problem would be to require all SFAs
participating in the demonstration to essentially enforce student participation by offering an intensive
treatment in which all students would receive abreakfast in their classrooms, with no options for not
participating. After careful consderation of thisapproach, thisoption is not recommended because of two
significant research risks associated withit. First, itisunlikely that most of the SFAs applying for the
program would agree to operate thisvariant of the USBP. Second, even if they did agree, many of the
students forced to participate might throw their breskfasts away, thus, the intended effects of the intensive
treatment and possibly leading to incorrect analysis inferences.

5



C. OVERVIEW OF THE REPORT

Therest of thereport isorganized in four parts and provides adetailed strategy for evaluating the
USBPpilot projects. Therest of Part 1 provides background information, describes the SBP, summarizes
theliterature on breakfast and learning, and discussesthe rationale for the USBP. It also identifiesthe
requirementsof thedemonstration and eva uation, providesaconceptua framework of how participation
inaUSBP may affect student outcomes, and provides an overview of thefull set of evaluation design
components.

Part 2 describesthe design for theimpact study. Firg, it identifies research questionsto be addressed
and the hypotheses to be tested; then, it discusses outcomes and the measures that will be used to assess
program effectiveness. It describes the approach for evauating the USBP demonstration programs,
discusses eval uation and sampling design issues and strategi es, presents an analysis plan for assessing
program impacts, and describes data collection plans.

Part 3 presents the approach for conducting the implementation study of the USBP pilot projects. It
describes study topics and research questions and outlines plans for process data collection. Also
described are analysis strategies for assessing program implementation and whether the goals of
administrative simplification are being met.

Part 4 provides an assessment of the feasibility of implementing the preferred evaluation design. It
reviewsthe statistical precision achieved, provides an estimate of the demonstration costs, and identifies

strengths and weaknesses, as well asrisks.



II. BACKGROUND

In order to develop adesign that resultsin an evauation fully respongve to the needs of the Secretary
of Agriculture and Congress, it is important to be clear about the demonstration and evaluation
requirements specified in thelegid ation authorizing the Universal-Free School Breskfast Program (USBP)
pilot projects. Thischapter provides background information for the USBP demonstration and evaluation.
Section A describesthe School Breakfast Program (SBP), while Section B summarizestheliterature on
breakfast consumption and sudent learning. Section C providestherationdefor the USBP demongtration.
Section D identifies and discusses demonstration and eval uation requirements. Section E describesa
conceptud framework of how auniversa-free school breskfast program would affect sudentsand schools.

Finally, Section F provides an overview of the evaluation components.

A. OVERVIEW OF THE SCHOOL BREAKFAST PROGRAM

The SBP isafedera program that provides states with cash assistance (and commodities) for
breskfast programsin schools. It isadministered at the federd leve by the Food and Nuitrition Service
(FNS). State education agenciesand locd school food authorities (SFAS) administer the program at the
locd levd. Origindly, it wasapilot program that targeted children from low-income school didtricts. With
the 1975 amendmentsto the Child Nutrition Act of 1966, the SBP became permanent. The objective of
Congress wasto make the program available in al schools where it was needed, to provide adequate
nutrition for children in attendance. Congress passed the 1989 Child Nutrition Act to expand the
availability of the SBP, requiring the Secretary of Agricultureto award start-up funding (ranging from $3
to $5 million per school digtrict) to states wishing to implement the SBPin schoolswith alarge proportion

of children from low-income households (Kennedy and Davis 1998).
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All public and (nonprofit) private el ementary and secondary schoolsintheUnited Statesaredligible
to participatein the SBP. To participate, schools must make breskfasts available to dl students, and the
breakfasts must meet federa nutrition standards. SBP breakfasts are required to provide approximately
one-fourth of the Recommended Dietary Allowance (RDA) for food energy and other important nutrients
over aperiod of time (protein, calcium, iron, vitamin A, and vitamin C). In addition, regulations now
requirethat all school meals meet the recommendations of the 1995 Dietary Guidelinesfor Americans
(U.S. Department of Agriculture and U.S. Department of Health and Human Services 1995).

To achieve both the RDA and the Dietary Guiddlines standards, schools may use several methods
for planning menus. One way isto prepare meal s using food-based menu planning.? A school breakfast
using the food-basad menu planning gpproach must contain, at aminimum, the following food components:

C A sarving of fluid (whole or low-fat) milk served as abeverage or on cereal or used in part

for each purpose
C A serving of fruit or vegetable or both, or undiluted fruit or vegetable juice

C Two servingsfromone of the following components--bread/bread alternate or meat/meat
aternate. Alternatively, there can be one serving from each component.

The gpplicable recommendations of the Dietary Guiddinesareto (1) eat avariety of foods; (2) limit
tota fat to 30 percent of cdories, (3) limit saturated fat to lessthan 10 percent of caories; (4) choose adiet
low incholesteral; (5) choose adiet with plenty of vegetables, fruits, and grain products; (6) usesat and
sodium in moderation; and (7) eat adiet rich in dietary fiber.

The other two methods are nutrient standard menu planning and assisted nutrient standard menu
planning.



TheUSDA subsidizesschoolsfor each digiblebreskfast served. Schoolssubmit aclamtotheir SFA,
which submitsaclam to the Sate agency; the sate agency then submitsclamstothe USDA. The USDA
relmburses the state, which in turn reimburses thelocal SFA, and then schools. The cash reimbursements
vary according to whether studentsqudify for free, reduced-price, or full-price medls. To be digiblefor
freemeds, students must have afamily incomelessthan or equal to 130 percent of the poverty level. To
bedigiblefor reduced-price meds, students must have afamily income between 130 and 185 percent of
the poverty level. Thosewithfamily incomelevelsgrester than 185 percent of poverty pay full price (which
isactualy lessthan market price). For the 1999-2000 school year, the reimbursement in “non-severe-
needs’ schools (schoolsthat do not have alarge proportion of needy individuas) in the contiguous United
Statesis$1.09 for free breakfasts, $0.79 for reduced-price breskfasts, and $0.21 for full-price breakfasts.
For schoolswith alarge proportion of needy individuals (“ severe-needs’ schools), reimbursementsare
$0.20 higher for free and reduced-price breakfasts.

SBP participation grew rapidly from 1970 to 1980, but more modestly through the 1980s (Kennedy
and Davis 1998). Participation has grown dramatically over the past decade. The number of schools
offering the SBP increased from 46,100 in fiscal year 1991 to 68,718 in fiscal year 1997, an increase of
amost 50 percent. Itisestimated that nearly three-quarters of schoolsthat offer aschool lunch aso offer
breakfast (Marcotte 1999).

B. EFFECTSOF BREAKFAST CONSUMPTION ON CHILDREN’'SLEARNING:
A SUMMARY OF THE LITERATURE
Existing literature suggestsarel ationship between eating breakfast on the one hand and improved

dietary status and enhanced cognitive performance, on the other. Although the studies suggest positive

3Reimbursement rates for all meals are higher in Alaska and Hawaii.
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educationa benefits, noneof the studieshas been ableto conclude definitively that participationinthe SBP
(or USBP) causesimprovementsin either long- or short-term cognition and school performance. The
inconclusive findings reflect limitations in the studies undertaken, such as using unreliable measures of
breakfast participation and school performance or the use of nonexperimental pre-post or comparison
group designs that do not adequately control for selection effects.

Therest of thissection summarizestheliterature. It isorganized around threeissues: (1) thelink
between nutrition and cognitive devel opment of children; (2) the contribution of breakfast to children’s
dietary intake and behavioral and cognitive development; and (3) the relationship between school

breakfasts, dietary status, cognition, and achievement.

1. Nutrition and Cognitive Development

Thereisan extensive literature documenting the long-term effects of inadequate nutrient intakesin
developing countriesand amore limited literature on devel oped countries such asthe United States. Early
research focused on severe protein-energy manutrition. Permanent Structural damageto thebrain hasbeen
attributed to the extremely detrimental effectsof severe undernutrition (Brown and Pollitt 1996)--aleve
of malnutrition that is amost never seen in the United States.

The literature on devel oped countries has focused primarily on the effects of mild to moderate
undernutrition. Inthe United States, mild to moderate undernutrition ismost often seen among infantsand
young children, intheform of low birthweight, intrauterine growth retardation (small sizefor gestationa
age), or “failureto thrive” in the period after birth. Although these problems are not confined to poor
families, they are srongly associated with poverty. Inaddition, low height for age (sunting) and low weight
for height (wasting) are more prevaent in the United States among poor children than nonpoor children,

and they are particularly prevalent among those who are persistently poor (Miller and Korenman 1994).
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Much of the early research attributed the detrimental effects of undernutrition to permanent structura
damage to the brain during the critical growth periods of pregnancy and the first year of life, when brain
growthismost rapid (Brown and Pollitt 1996). Thereisconsderable evidence of long-term effects of low
birth weight on cognitive devel opment; lower birth weights are associated with more severe cognitive
impairments (Hack et al. 1995). Recent studies, however, suggest that important aspects of cognitive
development occur both before and after periods of rapid brain growth, suggesting that neurological
damage from undernutrition may occur at other times as well.

Other research exploresthe hypothesis of “functional isolation” (Levitsky 1979), which posits that
undernourishment leads to poor motor development and lower activity levels and responsiveness. Lower
activity levels, inturn, reduce young children’ sexploration of their environment and the stimul ation they
receive from caretakers, asaresult, they experience developmentd delays. The evidenceis mixed for the
hypothesisthat reduced activity levelsare amediating factor in cognitive development (Meekset d. 1995).
Regardless of the cause, thereis evidence that stunting has effects on motor and cognitive development
(Wachs 1995; Simeon and Grantham-McGregor 1990; and Pollitt et al. 1996).

Recent research d soindicatesthat undernutrition during any period of childhood, evenfor relaively
short episodes, can have negative effects on cognitive devel opment (Center on Hunger, Poverty, and
Nutrition Policy 1994). Studiesof theeffectsof nutritional supplementation programs, however, suggest
that these programsmay ameliorate the effectsof nutritional deficits, evenif theinterventions occur after
the early periods of rapid brain growth (Pollitt et al. 1996).

Recent studies highlight the relationship between hunger and psychosocia functioning of children.
Researchersfrom the Community Childhood Hunger Identification Project (CCHIP) found that children

who were either hungry or a risk of being hungry weretwice aslikely asnonhungry children to be dlassfied
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ashaving impaired psychosocia functioning (Murphy etd. 1998(a)). At school, hungry childrenare more
likely than nonhungry childrento beirritable, anxious, and aggressive; they dsoaremorelikey to be absent

from or late to school.

2. Eating Breakfast, Daily Nutrient Intake, and Behavioral and Cognitive Development

Studiesthat focuson therole of breakfast typically examineits contribution to daily nutrient intakes
or itsreationshiptothelikeihood of satisfying dietary standards. Althoughthesestudiesvary greetly inthe
study populations and data sets used, acong stent finding of the tudiesisthat breskfast makesasignificant
contribution to nutrient intake over 24 hours. For children, analysis of data from the first National
Evaluation of the School Nutrition Program showed that eating breakfast was significantly and positively
related to the daily intake of al nutrients examined (Devaney and Fraker 1989). Later sudiesof bregkfast
consumption patterns of children dso found that totd daily intakes of food energy and other nutrientswere
sgnificantly lower for children who did not consume breskfast, compared with children who did consume
breakfast, and that children who skipped breakfast did not make up the differencein nutrient intakes at
other meals(Nicklaset d. 1993; and Sampson et d. 1995). Similar findingsarereported by other studies
of breskfast consumption, most notably those based ondatafrom the BogdusaHeart Study. Thesestudies
examined trends in eating breakfast and the nutrient contribution of breakfast, and concluded that
breakfasts, especially those containing ready-to-eat cereals, have asignificant impact onthe nutritional
quality of diets of children and young adults (Nicklas et a. 1998).

Evidence on the effects of eating breakfast generally indicates improved short-term cognitive
performance. A thoughtful review of studies of breakfast consumption concluded that eating breakfast
appears to improve performance on specific cognitive tasks involving memory, athough significant

shortcomings of many studies are noted (Pollitt and Mathews 1998). The effects of eating breakfast on
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performance on cognitive tests appear even more pronounced after a period of fasting and for more
vulnerable subgroups of children, such asthose that are nutritionally at risk (Simeon and Grantham-
McGregor 1989; and Pollitt et a. 1998). Long-term assessments of breakfast omission and cognitive

function have not been conducted (Pollitt and Mathews 1998).

3. School Breakfasts, Dietary Status, and School Perfor mance and Achievement

Severa studieshave been done on the effects of the SBP on students’ dietary intake; these studies
have found that the SBP has been successful inimproving the nutrient intake of program participants,
particularly of low-income children. Some studies have examined the effects of breakfast program
participation on school-related outcomes such as student achievement, cognition, attendance, and
psychosocia measures. These studies have generally found that participation is linked with higher
attendance; lessisknown about the effects of the breakfast program on students' cognition and academic
achievement. Moreover, thestudieshave suffered from variousmethodol ogica limitations, sothequestion

of how a USBP would influence children’ s school-related outcomes remains open.

a. Effectsof School Breakfasts on Students Dietary Status

School breskfastsmust be substantia to supply significant amounts of nutrientsto children. Regulation
requiresthat school breakfasts provide gpproximately one-fourth of theRDA for important nutrients. A
study of medls offered by the SBP during spring 1992 found that most school breakfastswere relatively
ample, typically made up of afew choicesfrom the bread or bread aternate food group and achoice from
thefruit, vegetable, or juicefood groups (Burghardt et d. 1995). School breskfastsrely heavily on breads

and ready-to-eat cereals.
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Studies of dietary intake of students indicate that the SBP is generally successful at meeting the
program god of providing anutritious breskfast to children who might not otherwisereceive one. A recent
study of breakfast consumption found that the percentage of students eating a“robust” breakfast (intake
of food energy greater than 10 percent of the RDA) ishigher for low-income students attending schools
with the SBP than for similar students attending school swithout the SBP (Devaney and Stuart 1998). In
addition, findingsfromthefirst School Nutrition Dietary Assessment Study (SNDA-1) showed that SBP
participants had significantly higher intakes of food energy, protein, thiamin, riboflavin, phosphorus,
magnesium, and calcium than nonparticipants (Devaney et d. 1995; and Ponzaet d. 1997). Other sudies
a so document increased intakes of key nutrientsfor students esting school breskfasts (Devaney and Fraker

1989).

b. Effectsof School Breakfast on Attendance and Tardiness

USBP participation is associated with higher rates of attendance (Abell Foundation 1998; Cook et
al. 1996; Jacoby et a. 1996; Meyerset a. 1989; Murphy et a. 19983, 1999; and Powell et al. 1998).
Severd sudiesadsofoundthat participation isassociated with declinesintardiness (Abel | Foundation 1998;
Cook et a. 1996; Meyerset al. 1989; Murphy et al. 1998b, and Murphy et a. 1999). Thesizeof these
effectsismoderate, and some of the studies either did not conduct significancetests or had relatively small
samplesand did not find the effectsto be statistically significant. However, sincethefindingsare shared
by many studies, based on different samples and using different methodol ogies, the overall finding that
breakfast program participation leadsto higher attendance and lesstardinessiscredible. Thisconclusion
isshared by the most recent mgjor review of thisliterature prior to the current project (Pollitt and Mathews

1998).
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c. Effectsof School Breakfast on Cognition and Academic Achievement

The estimated effects of participationin school breakfast programs on academic achievement have
been mixed in previous studies. Meyerset d. (1989) found the largest effects, with participation in the
regular SBP estimated to lead to asignificant increase of 10 percent of astandard deviationinachild’'s
battery score on the Comprehensive Test of Basic Skills(CTBYS). Even thisstudy, however, failed to find
statistically significant effects of participation on the subteststhat make up the CTBS. participation was
estimated to have postive, but not significant, effects on language and math subtest scores, and essentidly
no effect on the reading subtest score.

Two other studies of USBP programsin the United Statesarerelevant. Murphy et al. (1998a) did
not examine test scores but found that USBP participation in two large eastern cities was postively and
sgnificantly related to sudents math grades. In addition, Wahlstrom et d. (1997) presented dataon mean
test scores before and after USBP implementation in several USBP and comparison schoolsin Minnesota
However, this study conducted no significance tests and made no claims about the implications of these
data with respect to the effects of the USBP on academic achievement.*

Finaly, afew studies have al so examined the effects of breakfast program participation on other,
related outcomes. Murphy et d. (1999) and Wahlstrom et d. (1997) found that being in aUSBP school
was associated with decreasesin nurse visits and improvementsin teacher and parent perceptions of the
learning environment in school (although these relationships were not satisticaly significant). Murphy et

al. (1998b) and Murphy et a. (1999) found that USBP participation was significantly associated with

“Other studies (Powell et dl. 1998; Chandler et al. 1995, and Jacoby et a. 1996) also have examined
the effects of breakfast program participation on student academic achievement. However, because these
studies are of studentsin developing countries, they are of limited relevance to U.S. students.
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children’ s psychosocial outcomes, arguing that the program led to lower levels of such symptoms as

anxiety, hyperactivity, childhood depression, and psychosocia dysfunction.

d. Methodological Issues

Severd design and methodol ogicd issuesareimportant for understanding the existing evidenceonthe
effects of school breakfasts on school outcomes and planning for arigorous, definitive evaluation of the
USBP. Theseissues are:

C Limited Attention Devoted to Any One Outcome. Only arelatively small number of
studies have examined the effects of school breakfasts on any given outcome (except for
attendance/tardiness).

C Differencesin the Breakfast Program I nterventions. Previous studies have examined
different types of breakfast programs serving specific populations. Their applicability to

implementing a USBP is uncertain.

C Nonexperimental Designs. Most of the studies used nonexperimental designsthat were
potentially subject to selection bias.

C Small Sample Sizes and I nappropriate Statistical Tests of Significance. Existing

studies often analyzed small samples of both students and schools, and most did not
adequately account for their clustered samplesin their significance testing.

Each of these issuesis discussed below.

Relatively Small Number of StudiesHave Been Conducted on School Outcomes. Compared
with the number of studies examining the effects of eating breakfast on behavioral and cognitive
development or the generd link between nutrition and cognitive development, arelaively smal number of
studies examined the effects of school breakfasts on these outcomes. For example, only two studies of
the SBP examined how participation influenced achievement test scores, and no studies of the SBPfocused
on short-term cognitiveoutcomes. Similarly, two studies examined students' psychosocia outcomes, and

another two focused on students' visitsto the school nurse. Given someof the methodologica limitations
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of these sudies, thefact that they aredso few in number makes drawing definitive conclusionsfrom them
difficult.

DifferencesintheProgram I nterventions. Animportant considerationisthat breakfast feeding
programs(andtheir evaluations) vary consderably inthe popul ations served and the intervention provided.
Many of the existing studiesfocus on breakfasts provided to children in devel oping countries (Chandler et
al. 1995; Jacoby et a. 1996; and Powell et d. 1998). Although these studies provideuseful information,
one cannot necessarily infer the effectsof participationinthe SBP on the basis of the estimated effects of
the Jamaican or Peruvian school breakfast programs.

Even those studies of the SBP vary from what might be expected fromaUSBP. One of the strongest
studies--the study of theimpactsof introducingaSBPin Lawrence, Massachusetts (Meyerset d. 1989)--
compared outcomes among low-income students after the SBP program was implemented with outcomes
beforethe SBP. Itisnot clear whether the effects of participating in aUSBP, which ismost likely to be
implemented inaschool dready operating the SBP, would be the same asthe effects of participating inthe
regular SBP.

Nonexperimental Design. Existing studies of the SBP have used nonexperimental designs.
individual students (or schools) chose on their own whether or not to participate in the program. Thus,
there was no guarantee that program participants were similar to nonparticipants, and this design
necessitated controlling for relevant preexisting differences between the two groups when measuring
differences between the groups in the outcome measures. The studies controlled for the preexisting
differencesin avariety of ways, although most used some sort of pre-post design among both treatment
group and control group members. However, each of thesestudiesis subject to the potentid criticism that

itsfindingsare driven more by the preexisting differences between parti cipants and nonparticipantsthan by
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the effects of the breakfast program. Theinternal validity of these studiesisnot asgreat astheinternal
validity of the experimental studies.

Small Sample Sizes. Mogt of the studies used rdatively smdl samples. For example, Murphy et d.
(1998b) analyzed asample of 133 studentsin three schools, and the Abell Foundation (1998) analyzed
schoolwide data from just three USBP and three non-USBP schools. Evenin studiesthat used large
samplesof students, these students camefrom relatively few schools. For example, Meyerset d. (1989)
andyzed asample of morethan 1,000 students, but these sudents came from just Six schoolswithinasngle
school district.

Inprinciple, testsof Satistical sgnificancedlow researchersto determinethe extent to which they can
be confident that their estimatesreflect true effects of participation rather than random chance, and these
significanceteststakeinto account the sample sizesof students. However, when samplesof studentsare
clustered inasmall number of schools, asistruefor dl of these studies, the statisticd tests of sgnificance
must take the cluster effectsinto account. Although none of these studies stateshow exactly itsstatistical
tests of significance were conducted, it does not appear that they accounted for school-level variancein
their andyses. Given therelatively smal samplesof schoolsin these studies, properly taking into account
this correlation across different sample members within the same school would likely have led to

dramatically lower significance levels.

C. RATIONALE FOR THE USBP PILOT PROJECTS

Despite theincrease in the number of schools offering the SBP, the percentage of students eating
school breskfastsis consderably lower than the comparabl e percentage eating school lunches. Moreover,
compared with students eating school lunches, those eating school breakfasts are more likely to be poor
and to qualify for free or reduced-price meals. Onereasonwhy participationin the SBPislower thanin
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the School Lunch Program may bethetiming of the med: breakfast istypicaly served prior to the start of
school, whereas|unchis provided during school hours. Because studentswho participatein the SBPare
morelikely to below-income, another, possibly moreimportant reason that thereisreduced participation
inthe SBP, may be students perceived stigma associated with the use of free and reduced-price school
meals.

One gpproach to increasing participationin the SBPisto offer breekfast freeto al students, regardiess
of their ability to pay for meds. Itisthought that a“universa-freg’” school breskfast program removesthe
stigma often associated with school breakfast, resulting in more children (both poor and nonpoor)
participating. It isbelievedthat auniversa-free program will result in more children consuming nutritious
breakfasts, thusallowing studentsto begin school with the proper nourishment needed to learn. Better
nourishment inthe morning will trandateinto better school performance throughout therest of the day, but
especially during mid- to late morning.

Expanding the SBP so that breskfasts are free to al students could, however, substantially increase
the cost to the federal government of subsidizing school breakfasts, should the USBP encourage
participation to the extent that its proponentsbelieveit would. 1naclimatewhere public resourcesare
congrained, itiscritical to know whether these expendituresareworthwhile. Key issuesarewhether (1)
increased participation in the SBP resultsin improved dietary intake, academic performance, and related
behaviors, and (2) whether the USBP meals are smply subgtituting for meals that students, particularly
students from nonpoor households, would otherwise eat in the absence of the USBP.

Because of the absence of hard evidence on the effectsof the USBP on student outcomes and costs,
the 1998 Child Nutrition Reauthorization Act called for ademonstration to evaluatethe effects of providing

free breakfaststo dementary school children. The Act statesthat the Secretary shdl make grantsto state
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agenciesto conduct pilot projectsin ementary schools under the jurisdiction of not more than six school
food authorities approved by the Secretary, to:
C Reducepaperwork, smplify med counting requirements, and make changesthat will increase
participation in the school breakfast program
C Evauatetheeffect of providing free breskfaststo eementary school children, without regard
to family income, on participation, academic achievement, attendance and tardiness, and
dietary intake over the course of aday
The extent to which auniversal-free breakfast both increases participation and breskfast consumption
and improves children’ sdietary and cognitive outcomes, and the implicationsfor program costs, need to

be documented. The objective of the demonstration and its evaluation isto assess the impacts of the

USBP. The purpose of thisreport isto develop an evaluation design that will yield valid results.

D. DEMONSTRATION AND EVALUATION REQUIREMENTS
The 1998 Child Nutrition Reauthorization Act setsanumber of guiddinesfor the demongration and
evaluation. Key featuresof the demonstration that the design must take into account, as specified in the
legidation and interpreted by FNS, are as follows:
C Eligible Schools. The demonstration is restricted to elementary schools--kindergarten
through grade 6.

C Number of School Food Authorities. The demonstration isto be conducted in eementary
schools in not more than six School Food Authorities (SFAS).

C Sdection of SFAs. Thedemonstration isvoluntary. The USDA will inviteschool districts
to competefor the pilot projects by submitting applications. The Federal Register Notice
announcing the demonstration was released in early December, 1999.> SFAswishing to
participatewill request an application and submit it to their state administrative agency by

°See Federal Register, vol. 64, no. 233, Monday, December 6, pp. 68077-78.
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January 31, 2000. Theapplicationwill request information on the characteristics of schools
inthe SFAs. Thedate agency will submit nominationsto FNS of SFAswishing to participate.
These nominations must be sent to FNS by February 15, 2000. FNSwill form aselection
committee. FNSis planning on selecting the sitesby April 1, 2000. SFAswill be selected
S0 asto obtain representation of pilot projects among urbanand rurd eementary schools, and
among el ementary schoolsof varying family incomelevels. To permit avalid evaluation of
program effects, SFAswill need to be sufficiently large to yield an adequate number of
elementary schoolsthat are participating and not participating in the USBP. Given the smal
number of SFAsto beincluded (Six SFAS) and the size requirements, the SFAswill needto
be purposively sampled.

Length of the Demonstration. Thedemonstrationisto last three (successive) school years.

Demonstration Startup. While not specified in thelegidation, in order to meet reporting
requirements for the evaluation’s interim report (see below), it is desirable that the
demongtration beginin school year 2000-2001 (either fall 2000 or pring 2001). It would run
through school year 2002-2003.

Emphasison I nternal Validity. The objectives of the evaluation areto assesstheimpact
of the USBP on student participation in the breakfast program and student outcomes, and on
the coststo the federd government in terms of increasesin funding for rembursing program
meals, aswell ashow it smplifies paperwork required to be completed by the schools and
other adminigtrative procedurd participation requirements. Reflecting thelimited number and
purposive selection of SFAs, FNS has indicated that priority should be placed on the
evaluation objective of obtaining reliable and defensiblefindings asto whether the USBP
increases participation and improves student outcomes in pilot project schools (internal
validity), over the ability to generalize results to other settings (external validity).

Timing of Evaluation Reports. At least two reports summarizing evaluation findingsare
to besubmitted. Thefina version of theevauation’ sinterim eval uation report will need to be
submitted in spring 2002, to inform the Act’ sreauthorization hearings. No datewas given for
submitting thefind report; however, it islikdy that thefind version of the evaluation’ sfina
evaluation report will need to be submitted when the present Act expires, at the end of
September 2003.

Funding for the Demonstration and Evaluation. Congress appropriated $7 million for
the evaluation and demonstration in USDA’ sfiscal year 2000 budget. FNS expectsthat,
ultimately, approximately $13 millionwill be availableto conduct the USBPdemonstration and
evaluation.

21



1. Discussion
Some possible limitations associated with the current plans for the demonstration should be noted.

They are discussed below.

a. Limitation to Six SFAs

Thelimitation of the demonstration to no morethan six SFAsunnecessarily limitsthe evaluation.
Relaxing the six-SFA congtraint to permit the evaluation to include more districts could makeit easier to
achieve representation of rura districts and schoolswithout sacrificing satistical precison. Significantly,
this could be accomplished without exceeding the $13 million funding congtraint.’ However, itisunlikely

that the 6-SFA constraint will be changed.

b. Start Date
Starting thedemonstrationin fall 2000 may be difficult to achieve. FNSwill need to releasean RFP
and award an evaluation contract, secure OMB clearance, and recruit school districts for the

demondtration, and districtswill need to secure gpproval from Boardsof Education--al withinthenext nine

*Thesix-SFA constraint wasincluded primarily asaway to limit demonstration costs. Demonstration
costs, however, are driven largely by the number of schools, not SFAs. To be sure, holding the number
of schoolsin the demongtration constant, adding SFAswould increase the costs of the eva uation, because
there arefixed coststo the evaluation contractor of coordinating with the SFA/school district to conduct
random assignment and retrieve school records data, aswell asthe costsof conducting the SFA director
interviews. However, these costs are substantially lower than demonstration (meal subsidy) costsfor
participating USBP demonstration schools. Ultimately, the demonstration costs depend on the size of the
increasein participation for the school breakfast program resulting from theintroduction of the USBP.
These costs are estimated to be between $21,000 and $32,000 per USBP school per year, assuming 490
studentsper schoal, aninitial SBP participation rate of 0.30, and 180 med serving days. Thelow estimate
isbased on participation increasing 15 percentage points (from .30 to .45) and the higher estimate based
on participation increasing 25 percentage points (from .30 to .55). Thus, demonsiration meal costsfor each
USBP school are expected to be between about $60,000 and $100,000 over the three-year
demonstration.
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months. Moreover, to provide an opportunity to conduct basdline datacollection from studentsin fall 2000
(in order to conduct a preimplementation student survey), it will be desirablefor program implementation

to begin somewhat later, say, in January 2001.

2. Selecting SFAs

When selecting school districts and schoolsto be included in the demonstration, onewould ideally
want to stratify school districts by characteristics such asregion, size of digtrict, urbanicity, and schools
contai ning studentswith varying family incomelevds, then randomly sdect SFAsfromeach stratum. This
approach, however, isnot possible, giventhat, at most, sx SFAsareto beincluded in the demonstration.
Instead, districts will need to be purposively selected.

Further, the calculations in Chapter V suggest that, to reliably estimate student outcomes, the
evauation would need to includeat least 120 schools. Thisimpliesthat the eva uation will need toinclude
thelargest digtricts. Theeva uationwould need to purposively select one, or perhapstwo, smaller “rural”
digtrictsto ensure representation of rurd schools. All dsethe same, this gpproach would reduce precision
somewhat. The evaluation could compensate for this by including acouple of larger digtricts, or it may be
the case that the demonstration will be ableto select alarge countywide school district that offers SBPto

anumber of rural schools within the county, if such acounty is nominated.”

"“Pooling” districts--grouping smaller rural districtsinto larger, single districts to achieve rural
representation and at the same time reach the target number of schools--was considered. However, the
legidation isfarly specific that the demondration be conducted in no more than sx SFAs, sothat isnot a
viable option.
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Thereare other factors, in addition to those dready mentioned, that FNS may want to consider when
selecting SFAsto participate in the demonstration. For example, FNS may want to consider evaluation

design criteria such as those that could make data collection easier and cheaper:

C Regular Student Testing. Districtsthat have annual testing in every gradewould beided
for learning about the effects of USBP on student outcomes. 1t would adso helpif such tests
were based on, or equated to, nationdly administered and nationally normalized testslike the
California Achievement Test (CAT), the lowa Test of Basic Skills (ITBS), the Stanford
Achievement Tegt, or the Comprehensive Test of Basic Skills(CTBYS). If the option of annual
testing in every gradeisnot available, the next best one would be testing in adjacent grades,
suchasgrades1and 2 or 4 and 5. The adjacent-grade tests would not have to be in the
same subject, athough similar subjects are preferable.

C Satisfactory Management Information System. Districts that can easily and cleanly
retrieve dataon students at theindividual level, aswell as data on specific schools, would
contribute moreto the evaluation than districts with less effective information systems, and
would reduce the burden on schools, teachers, and parents to provide important data
elements. Factorsto take into consideration may include the comprehensiveness of the
student-level records (detailed and accurate information on students and their families),
congstency of reporting formatsacross schoolsand over time, and ability to mask individuals
identity to protect confidentiality.

C Having Many Elementary Schools in the District with Common Grade
Configurations. Districts with few schools or with schools that have different grade
configurations (K-2, K-4, 3-6) could drive up the costs of the USBP eval uation, because of
added complexity. A much smpler sudy would include only districtswith e ementary schools
housing all primary gradesin the same school--grades K-5, K-6, and so on. Becausethe
demonstrationislimited to six districts, it would increase precision to have asmany schools
per district as possible, without overly skewing the sample of districts.

C High Desireto Be Actively Supportive to the Evaluation. It will be important for the
selected SFAs and schools to support the evaluation team in providing high-quality data

3. Required SFA Application Data

In order to address the above issues, it is recommended that the application collect information on:

C How many elementary schools are in the district?
C What are the grade configurations of the elementary schoolsin the SFAS?

C How many elementary schools arein rural, suburban, and urban locations?
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C What isthetotal student enrollment in the district’s elementary schools?

C How arebreakfastscurrently served under theregular SBP? How doesthedigtrict intend to
operate the universal-free breakfast program?

C Doesthe school district administer standardized achievement tests to elementary school
students? Which tests does it administer?

C Wha digtrictwidetest(s), if any, will definitely bein usefor grades 1 through 6 in each of the
following school years: 1999-2000; 2000-2001; 2001-2002; 2002-20037?

C Doesthedidrict use adaptivetesting? (Adaptivetests customizethe difficulty of test itemsto
each student’s estimated test performance level.)

C For each possible data element (for example, attendance, absences dueto illness, tardiness,
disciplinary incidents, school breakfast/lunch eigibility, special education status, Limited
English Proficient status, race or ethnicity, family income, household composition, other),
would the databe available for ademonstration? If so, doesthe district maintain individua
student records and/or data aggregated to the school level? Finally, are historical data
available?

C Ispublic school assignment determined by residence only? If no, how is school assgnment
determined (for example, open enrollment areas, magnet schools, charter schools, other
school choice)?

C Approximately what percentage of studentsin atypica dementary school inthedidtrict leave
their school between the beginning of one school year and the beginning of the next school
year (student mobility)?

C Would the school district be willing to work with the evaluation contractor to conduct a

preimplementation survey of students' parents (e.g., release the names, addresses, and
telephone numbers of parents of children in the schools)?

E. CONCEPTUAL FRAMEWORK
The demonstration will offer free breakfaststo all school children inthe USBP schools, under the
assumption that eating school breskfastswill have short- and long-term beneficia impacts. Theunderlying

rationaleis as follows:

C Some children either do not eat breakfast or do not eat a nutritious breakfast.

C Providing free school breskfastswill increase the number of school breskfasts consumed and
thereby increase the number of students who eat a nutritious breakfast.
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C Eating anutritious school breskfast leads to enhanced readinessto learn, improved cognitive
and behaviora outcomes, better dietary status, and, ultimately, higher academic achievement
and school performance.

Other factorsinfluence these outcomes, but the USBP could be amgjor external factor affecting whether
schoolchildren eat breakfast, what kind of breakfast they eat, and how they perform in school.

Figurell.1 suggests a conceptua framework of the possible effects of the USBP. Thisframework
highlightstheimportant link between the background of children--including family and school influences;
program outcomes resulting from theintroduction of the USBP; and intermediate outcomesrelating to
nutrient intake, school attendance, and health--and resulting changesin cognitive and behaviora outcomes
and academic achievement. Theframework offersastarting point for understanding how and why the
USBP affects program participation and outcomes, while also helping frame the later discussion of
evaluation design alternatives and key measurement and analysis i ssues.

The antecedents of key outcomes (Column 1) are primarily the background characteristics of the
sudentsand their families. Theseantecedentsincludesuchindividua characteristicsasability, hedth, age,
gender, race and ethnicity; and anthropometric measures such asheight and weight. They alsoinclude
social and demographic characteristics of the family (such as socioeconomic status), aswell as some
aspects of the school context and environment. Any of the background factors may have an important,
direct effect on the long-term outcomes, or they may operate indirectly by influencing either program
participation or intermediate outcomes, as shown in Columns|l and I11. For example, independent of any
programs available, these background factors may have strong influences on the usua nutrient intake, which

in turn affects key long-term cognitive, behavioral, and academic achievement outcomes.
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FIGURE 1.1

CONCEPTUAL FRAMEWORK FOR ANALY ZING THE EFFECTS OF A UNIVERSAL-FREE
SCHOOL BREAKFAST PROGRAM
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For the USBP demonstration and evaluation, the focusis on determining how the introduction of a
universal-free breakfast program dters, first, whether students eat nutritious breakfasts and, second, the
effectsof these breakfasts. The program may affect participation in two ways. First, because breakfasts
arenow provided free, children who previoudly ate breakfast at home or who do not usually eat breakfast
at al may eat breakfast at school. Second, variouschangesin program operations may influence whether
students participate. For example, the USBP may reduce any stigma associated with eating school
bregkfasts. Or schools may choose to incorporate the meal program into the student’ s classroom (such
as by serving the breakfast during classtimerather than before school), as opposed to serving it in the
cafeteria, thusmaking it more accessibleto students. Also, if participationincreasessufficiently, thescale
of program operationsmay change, resulting in changes or improvementsto the mealsoffered that could
increase the perceived quality of school breakfasts and lead to increased participation.

Participation in the USBP may influence longer-term cognitive, behavioral, health, and school
environmenta outcomes--and, ultimatdly, through intermedi ate outcomes (Column 111), school achievement
(Column 1V). For example, if USBP students regularly eat nutritious breakfasts at school, and these
breakfasts are more nutritious than what studentswould get otherwise, they may have better academic
outcomes resulting from long-term breakfast consumption patternsthat enhance cognitive functioning and
learning. Studentswho participateregularly inthe USBP may be morelikely to attend school, betardy less
often, and have fewer nurse visits due to inadequate breskfagts, thus enabling them to gain more exposure
to school indructiond time and spend moretimeontasks. These changesin behavior may influence longer-
term academic performance.

Thisconceptud framework suggests severa issuesand research questionsfor the evaluation design.

First, does auniversa-free breakfast increase student participation in the school breakfast program, and
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arechildren morelikely to consume breakfast? Second, does participation improvethe nutrient intake of
studentsin the morning and improve key cognitive, behaviora, and academic outcomes? Third, canthe
effects of the USBP on these outcomes be explained through its effects on program participation, other
changesto the school breakfast program operations, and intermediate outcomes? For example, how do
changes in participation affect nutrient intake at breakfast, and how does nutrient intake at breakfast
contributeto cognitivefunctioning? Finally, do the effects of the USBP vary with any of the background
characteristics of students and their families?

The next section explores the implications of this conceptua framework for developing evauation

design options for the USBP demonstration and evaluation.

F. OVERVIEW OF THE USBP EVALUATION

Building on the conceptua framework, an evaluation Strategy for the USBP demonstration should be
structuredto provide evidence of the effectson abroad range of outcomes, including program participation,
nutrient intake, cognitive and behaviora outcomes, student achievement, other school outcomes, health,
and program operations and costs. To measure and examine these outcomes, the evaluation design
approach presented in this report include both a comprehensive implementation analysis and an impact

analysis. Together, these two broad evaluation components will provide:

C Descriptive information about USBP participants, SBP participants, and nonparticipants
C Andyssof theimpacts of the demongtration on program participation and student outcomes

C Information on how the USBP was implemented, its cost, and any changes to program
operations
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Thediscussion below provides an overview, thus creating acontext for what comes|ater. Detailed plans

are discussed in later chapters.

1. Implementation Analysis

Theimplementation analysiswill document how the USBP isimplemented, how it differsfrom the
regular SBP, and whether there are any changes to the scale or other aspects of program operations
resulting from auniversal-free school breakfast program. It will aso examinewhether there are changes
in paperwork for SFAsand schools, and the effects on meal subsidy costs. Theimplementation analysis
(Figurell.1) will focus on the program outcomes, especially thoselisted under USBP implementation.
Topicsto be covered will include the setting in which the USBP breakfasts are offered (that is, cafeteria,
classroom, or other location), the types of food and nutrientsin the meals offered under the USBP, plate
waste (how much of the various nutrientsin USBP breskfasts sudents waste), adminigtrative changes, and
acceptability of the USBP. Datafor the implementation anadysswill be obtained from (1) semistructured
interviews with SFA staff, the school principal or school coordinator, and the cafeteria manager; (2)
surveysof mealsoffered and menus; (3) interviewswith studentsto compare school breskfast food items

selected versus consumed; and (4) SFA and school records.

2. Impact Analysis

The design of the impact analysis for the USBP has severa core features:

C Thedesgnincludesarigorouseva uation methodology, sampling plan, and andlysis plan that
arehighly defensible, can withstand intense methodol ogical scrutiny, and will providethe
strongest possible evidence on the effects of the USBP. Reflecting the fact that some
components of the design cannot be finalized until information is obtained on the SFAs
applying and selected for the demonstration, the proposed impact study design includes
options.
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C It includes abroad range of outcomes to be examined. Although improved academic
achievement and child health status may be the ultimate goals of a nutritious breakfast
program, it also isimportant to ook at short-term markers of success, such aschangesin
participation, nutrient intake, cognition, and other school-related outcomes.

C Thedatacallection plan cdlsfor longitudina data collection in order to track outcomes over
time, as well as to determine the impact of the USBP on academic achievement.

Thegenerd strategy for theimpact analysisisto randomly assign schoolsto USBP or control status.
Differences between student outcomes for demonstration versus control statuswill then beexamined. The
am of theandysisisto estimatethe effects of USBP availability on student outcomes. A mgjor issueto
consider isthat the estimated effects will be based on samples drawn from all students attending the
selected schools. Some of these studentswill chooseto est aschool breakfast; otherswill not. Sincethe
USBPisunlikely to affect outcomes among studentswho do not eat school breakfasts, the availability
anaysis should beinterpreted only as providing information on the effects of the USBP on agroup of
studentswho are offered afree breakfast. It ispossible that the USBP may have astrong effect on those
who eat school breakfasts, but itsoverall effect will depend both on the extent to which studentsin the
schools participate and the impact on those who participate.

If, as expected, the impacts on student outcomesthat are generated by theintroduction of aUSBP
operate solely through changesin outcomes of new school breakfast participants(that is, studentswho
do not participate in the regular SBP program but choose to participate in a USBP), then impact estimates
based on samples of the entire student popul ation will be diluted, and therefore difficult to detect. For

example, if theimpact on an outcome measureis®X” for new participants, and the proportion of sudents
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who are new participantsis .25 (as expected), theimpact over the whole student population will be .25X 8
The chdlengefor theimpact study designisto develop an gpproach that will enablethe eva uation to detect
this smaller impact in al the samples of students.

Two strands of analysis of the effects of the USBP will be pursued. Thefirstisan analysisof the
effects of the availability of the USBP. Should the USBP availability anayss, which benefits from the
random assignment of schools (and/or students), not be able to detect impacts, then afdlback postion for

each design involves conducting an analysis of USBP participation.

a. ImpactsBased on Analysisof USBP Availability

Theavallability analysswill estimate how the USBP influences outcomes among students at the USBP
schools, relative to those at SBP schools. These outcomesinclude participation in the school breakfast
program, breskfast consumption, dietary intake, and school outcomes such asstudent attendance, cognitive
functioning and behavior, and academic achievement. Random assignment of schoolsimpliesthat asmple
comparison of mean outcomes between studentsin the USBP schools and those at SBP schoolsisan
estimate of the effect of USBP availability on these outcomes. Regression andysis, however, will yied

more precise estimates of thisimpact and will be used.

b. ImpactsBased on an Analysisof Participation
Under the above plan for arandomized design, thereisafdlback pogtion. Itisbased onthefact that
theeva uation canidentify which sudentsactud|ly participate. Thisalowsthe evauation to directly mode

the effects of participation by comparing USBP participants and nonparticipants in the control group.

8Currently, approximately 30 percent of el ementary students participate in theregular SBP. Itis
assumed that participation inthe USBP will range between 50 and 60 percent, if the USBPisimplemented
inatraditional cafeteriasetting. That is, it isexpected that school breakfast participation will increase
between 20 and 30 percentage points.
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Thislineof anaysiswill estimatetheimpact of the USBP on those studentswho participate--that is,
students who sdlect school breskfastsin the USBP schools. Therationale for the SBP (and USBP) isthat
eating a nutritious breakfast will improve student outcomes, and that school breakfasts are, for some
students, more nutritious than other breakfasts. To determine whether thisrationale is correct, the
participation analysiswill directly estimate how eating school breakfastsinfluences student and health
outcomes such as nutrient intake and academic achievement.

The participation analysiswill focus on two basic sets of comparisons: (1) differencesin outcomes
between USBP participants and nonparticipants in the control group, and (2) differencesin outcomes
between USBP and SBP participants. Thefirst set of comparisons|ooks at the effect of participating in
the USBP itsalf, while the second set of comparisons |ooks at the relative effects of aregular school
breakfast versus a breakfast provided under the USBP.

The methodology for the participation anaysiswill beto estimate aset of regresson equationsinwhich
the dependent variables are the student outcomes of interest, and theindependent variablesinclude both
school breakfast program participation and a set of control variables. Thisanaysislacks the advantage
of apurefull experimental design, but it doesallow considerable useful andysis. How well it will work
dependson thedegree of selection biasin students' participation anaysisand the degree of the contractor’s

success in correcting for such bias. The random assignment design will help.

G. SUMMARY

A USBPisapoalicy optionwith potentidly significant impacts on student well-being and performance.
Theeva uation of the USBP demonstration must be able to document theseimpacts. Because of thewide
range of potential impacts, the evaluation must be designed to capture both short-term intermedi ate effects
on participation and nutrient intake and longer-term effects on cognitive, behavioral, and academic
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outcomes. Thefollowing chapters provide details on theapproachesfor theimpact and implementation

studies for evaluating the USBP demonstration.



PART 2:

THE IMPACT EVALUATION DESIGN






1. IMPACT STUDY RESEARCH QUESTIONSAND HYPOTHESES

Under aUniversa-Free School Breakfast Program (USBP), school breakfastswould befreeto all
students, regardiessof their family’ sability topay. Proponentsof the USBP bdievethat, by making school
breskfastsfreeto dl sudents, the socid stigmaand financid barriersto participation will be removed, and,
asaresult, more children, especidly those who might otherwise not eat breakfast or might eat nutritionally
inadequate breakfasts, will consume breakfast at school. Sinceitisbelieved that school breakfastsare
nutritious and improve student cognition and classroom behavior, it isexpected that USBPswill favorably
affect student academic achievement.

As discussed in Chapter |1, except for breakfast program participation, the evidence on these
relationshipsisa best suggestive, not definitive. Increased participation, whileimportant, isonly meaningful
if it resultsin anincreasein the nutritiona quality of breakfasts consumed over what participating students
would consume without the USBP. Earlier research, dthough suggestive of positive educationd benefits,
hasnot rigorously or conclusively demonstrated that universal-free school breakfastsor regular school
breakfasts enhance student cognition and academic outcomes (Pollitt and Mathews 1998; and Briefel et
a. 1999). The purpose of the USBP impact study is to determine whether the USBP pilot projects
improve student dietary intake, attendance, cognition, and academic achievement.

Thischapter describesthe research objectives and questions of theimpact study and the principa

hypotheses to be tested.

A. IMPACT STUDY RESEARCH OBJECTIVESAND QUESTIONS
The objective of theimpact study isto measure the effects of the availability of the USBP and of
USBP participation on abroad range of school and dietary outcomesfor el ementary students. Building
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on the conceptua model developed in Chapter [1, nine primary sets of research questions guide the impact

evauation:

1. School Breakfast Participation. What istheimpact of the availability of the USBP on
students' participation in the school breakfast program? Doesit increase participation on
agiven day? Doesit increase usual participation?

2. Breakfast Consumption Patterns. How does the availability of the USBP affect
elementary students’ breskfast consumption? Arestudentsfor whomtheUSBPisavailable
more likely to consume breakfast? Are they more likely to consume more than one
breakfast on a given day?

3. Dietary Intake. How does both the availability of the USBP and participation in the
program affect dietary intakeat breakfast and over 24 hours? DoesUSBP availability and
participation also affect usual intake at breakfast and daily intake?

4. Food Security. Does USBP availability and participation affect the student’ s household
food security?

5. Attendance. How do USBP availability and participation affect student attendance? Are
USBP participants absent from school and tardy less often? Do students participating inthe
USBP make fewer visits to the school nurse, and are they lesslikely to be absent from
school dueto illness?

6. Children’sHealth. What istheimpact of USBP participation on children’ shedth status,
as reported by their parents? Isthe intake of calories by USBP children higher than
studentsunder the SBP? Istherethe potential for anincreasein the prevalence of being
obese?

7. Cognitive Functioning and Behavior. Doesthe consumption of USBP mealsimprove
students memory and positively affect their ability to perform tasksthat requiretheretention
of new information? Are USBP participantsmoreattentivein classduring thelate morning;
is time spent on-task greater? Are disciplinary incidents lower for USBP participants?

8. School Environment. How doesthe availability of the USBP affect the school’ ssocia
climate?

9. Academic Achievement. Does USBP availability and participation enhance students
academic achievement? Do students with access to the USBP demondtrate greater gains
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in achievement on standardized tests than studentswho do not? Do USBP participants
experiencegreater gainsin academic achievement than nonparticipantsor SBP participants?
In addition to these main research questions, the impact study will addresswhether USBP availability and
participation affect some subgroups of students more than others, focusing on key subgroups defined by
such variables as family income (poor versus nonpoor), family composition, and nutritional risk.
Tablelll.1reviewsthe datadomains, measures, and unit of measurement for each research question
listed above. All of thecritical outcomeswould be measured at the student level. In addition, for severa
outcomes, the evaluation will obtain both individua level and school level measures. The school-level
measures would be student outcomes averaged over al the studentsin the school and averages by grade
level. The dataused to form the measureswould comefrom (1) surveys of students (and their parents),
including cognitivetesting, in the treatment and control study schoals; (2) school records data collection
over time of sampled students USBP and SBP participation, attendance, tardiness, disciplinary incidents,
standardized achievement test scores, and other outcomes, including school-level information; and (3)

surveys of sampled students' teachers.

B. PRINCIPAL HYPOTHESESTHAT THE IMPACT ANALYSISWILL ADDRESS

The impact study will examine the effects of the USBP on student outcomes. Prior research on
USBPs provides some basis for identifying the impacts on student academic achievement and other
outcomesmost likely to be observed in thedemonstration. Research ontheregular SBP canaso beused
to inform expectations regarding the direction of effects. However, given the sometimes mixed and
satistically inggnificant findings, shortcomingsin theresearch designs, and paucity of prior research, the
formulation of specific, testabl e hypotheses concerning theimpact of the USBP on some student outcomes
must rely, in part, on a priori reasoning.
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OVERVIEW OF RESEARCH QUESTIONS, OUTCOME MEASURES, AND UNIT OF MEASUREMENT

TABLE .1

FOR THE USBP EVALUATION'SIMPACT STUDY

Unit of Measurement

Research Questions Outcomes/Potential Measures School Student

What is the impact of the availability of the USBP on  Participation ratesin the USBP

students’ participation in the school breakfast program? Participate on a given day X X
Participate during a given week X X
Usual participation X X

How do the availability of and participation in the USBP  Breakfast consumption patterns

affect elementary students' breakfast consumption? Are Eat breakfast on a given day X

students with USBP available more likely to consume Source of breakfast on agiven day X

breakfast? Usual breakfast consumption X

How do both the availability of the USBP and Dietary intake

participation in the program affect dietary intake at Nutrient intake at breakfast X

breakfast and over 24 hours? Do USBP availability and Nutrients selected from USBP/SBP X

participation also affect usual intake at breakfast and daily Nutrient intake over 24 hours X

intake? Usual intake at breakfast X
Usual intake over 24 hours X

Do USBP availability and participation affect students  Food security X

household food security?

How do USBP availability and participation affect student ~ School attendance

attendance? Number of days absent from school X X
Number of days late for school X X
Number of visits to the school nurse X X
Number of absences dueto illness X X

Does the consumption of USBP meals improve students ~ Cognition and behavior

memory and positively affect their ability to perform Memory X

tasks that require the retention of new information? Are Attention X

USBP participants more attentive in class during the late Hyperactivity X

morning? Is time-on-task greater? Are disciplinary Emotional behavior/anxiety X

incidents lower for USBP participants? Disciplinary incidents X X

What is the impact of USBP participation on children's  Health

health status, as reported by their parents? |s the intake of Child hedlth (parent report) X

calories by USBP children excessive compared with Height/weight status (BMI) X

students under the SBP, resulting in overweight and obesity

problems?

How does the availability of the USBP affect the school ~ School climate

climate? Index of school climate X
Index of school problems X

Do USBP availability and participation enhance students  Academic achievement

academic achievement? Standardized test scores X X

BMI = Body Mass Index.
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Reflecting uncertainty about the direction of several of the effects(that is, that theimpacts may be
either positive or negative), many of the hypothesesto be tested in the USBP evaluation will be of the

generic form of anull and alternative hypothesis:

Ho:  The change from the regular SBP to a USBP has no effect on student outcome“A.”

H,:  Thechange from the regular SBP to a USBP changes student outcome “A.”

Two-tailed hypothesistestswoul d be used to test null and dternative hypotheses of thisform. Animpact
estimatethat isvery much larger than zero, aswell asonethat isvery much smaler than zero, would be
evidence against the null hypothesis of no effect.

For some outcomes, however, it isreasonably certain that the impact of the USBP will bein one
direction or the other. For example, on the basis of economic theory and prior research, it is expected that
the switch from the regular SBP to the USBP will increase student participation in the school breskfast
program, or that tardinesswill decrease. In caseswhereitisreasonably certain that the direction of the

effects will bein one direction or another, the hypotheses to be tested would be of the generic form:

Ho:  The change from the regular SBP to a USBP has no effect on student outcome“A.”

H,:  Thechangefrom theregular SBPto a USBP increases (decreases) student outcome“A.”

Theevauation would useaone-tailed hypothesistest to assess null and aternative hypotheses of thisform.
In this case, an impact estimate that is very much larger (smaller) than zero would represent evidence

against the null hypothesis of no effect.
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Therest of this section discussesthe hypothesesto be tested and expectations concerning the direction

of the effects.

1. School Breakfast Program Participation

Theimpactsof the USBP on student outcomes, such asdietary intake and cognition, if they occur, will
result from changesin students' school breakfast program participation. The evauation will assessthe
impact of the availability of the USBP on participation in the school breskfast program. It isanticipated
that school breakfast participationwill increasein the planned USBP demondtration (see Tablell1.2). Prior
research hasshown that providing universal-free breakfastsincreases participationin the school breakfast
program (Wahlstrom et a. 1997; and Murphy et al. 1999a and 1999b). The actual magnitude of the
increasein the USBP demonstration will depend on the setting in which breakfasts are provided: school
breakfast participationisexpected to increase morein schoolsinwhich afree breakfast ismadearoutine
part of the school day, and, in particular, when it islinked to class-level activities, as opposed to when it

issimply provided free to al studentsin, say, the school cafeteria, without additional interventions.

2. Breakfast Consumption Patterns

The evauation will dso assesstheimpact of the availability of the USBP and USBP participation on
patternsof breakfast consumption. Thesebreakfast patternsinclude whether students consume breakfast
on agivenday, their usual breakfast consumption, and the prevalence in which more than one breakfast
is consumed during the day.

It is expected that, since school breakfasts are free, students with the USBP available will be more
likely to consume breakfast on agiven day; usua breakfast consumption a soisexpected toincrease (see

Table 111.2). A possible unintended result of not charging students for school
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TABLEIII.2
EXPECTED EFFECTS OF THE USBP ON STUDENT OUTCOMES

Student Outcome Expected Effect

Participation in the School Breakfast Program
Participation on a given day +
Usual participation

+

Breakfast Consumption Patterns
Consume breakfast on a given day
Usual breakfast consumption
Consume more than one breakfast on a given day
Usually consume more than one breakfast

+ + + +

Dietary Intake
Dietary intake at breakfast on a given day
Nutrients wasted from school breakfasts (plate waste)
24-hour dietary intake on a given day
Usual dietary intake at breakfast
Usual daily dietary intake

+ + + + +

Food Security

+

Attendance
Absences -
Tardiness -
School nurse visits -
Absences duetoillness -

Cognitive Function and Behavior
Memory
Attention/time-on-task
Hyperactivity
Emotional behavior/anxiety
Disciplinary incidents

NN N ) N

Health
Health status
Weight/height status ?

-~

School Environment +

Academic Achievement
Scores on standardized achievement tests ?

NOTE: The signsin the table indicate the direction of the expected impacts of the USBP pilot projects, based
on theory and prior research.

+ = increase

- = decrease
? = direction uncertain
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breakfasts, however, isthat it may cause studentsto consume morethan one* breakfast.” For example,
they may consume breakfast at home, and then, since the breakfast isfree, eat part or al of the breakfast
availableat school. Therefore, itisexpected that studentsat USBP schoolswill be morelikely than their
student counterparts at regular SBP schoolsto consume more than one “ breakfast” onagiven day. A

similar finding is anticipated when usual breakfast consumption of USBP students is considered.

3. Dietary Intake

The USBPisexpected to affect students’ dietary intakein severd different ways, including: dietary
intakes a breskfast and over 24 hours (both on agiven day and usud intake); the adequacy of nutrient and
food group intakes; and the degreeto which students meet dietary recommendationsand standards. Also
of interest are the nutrients sel ected-versus-consumed from school breakfasts. Thedifference between
nutrients selected and consumed will provide an indication of “nutrients wasted” under the USBP,
compared with the regular SBP.

Several studieshavefound that eating breakfast, including school breakfasts, hasnutritiona benefits
(Devaney et d. 1995; and Devaney and Fraker 1989). Applying lessonslearned from prior research on
theregular SBP, it isexpected that the USBPwill result in an increase in the mean intake of nutrients both
at breakfast and over 24 hours(see Tablelll.2). Similarly, usua breakfast intake and daily intake should
increase.

Itisimportant to note, however, that if increased dietary intake associated with the USBPleadsto an
intake of food energy that exceeds energy expenditure, then students may be consuming too much food.

For example, if new participantsin the USBP smply add a school breskfast to what they normally would

Thetime of day when students consume breskfast could change under the USBP, depending on how
the programisimplemented. Thetiming of breakfast consumption will aso be examined (see Chapter 1V).
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have eaten during the day (i.e., consume more than one breakfast), then food energy intake, both at

breakfast and over 24 hours, will increase and may exceed energy requirements.

4. Food Security

Theimpact of the USBP on food security also will be assessed by theevauation. It isexpected that
participationinthe USBPwill enhancethe students household food security status. First, students food
security should be directly enhanced because studentswho normaly do not eat aschool breskfast will now
do 50, and those who normally eat aschool breskfast will do so more often. Second, household resources
freed up from not having to spend money for students' breakfasts may now be used for other purposes,

including purchasing food for other eating occasions and for other family members.

5. Attendance

Children missschool ingtructionif they arelate to school or absent. Visitsto the school nurse because
of complaintsof somach aches and headachesthat are dueto children being hungry also disrupt children’s
learning. One of themost consistent findings of previous studies of school breskfast programsisthat it
positively impacts student attendance as measured by indicators of absences and tardiness (Pollitt and
Mathews1998). Eva uationsof universa-free school breskfast programs have found significant reduction
in absentee and tardinessrates (Meyerset a. 1989; Cook et a. 1996; and Murphy et a. 1998), aswell
astripsto the school nurse (Wahlstrom et a. 1997). The USBP evaluation will assess the impact on
student attendance. Based on previous research, it is anticipated that the USBP pilot projectswill seea

decrease in absenteeism, tardiness, and school nurse visits (see Table 111.2).
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6. Cognitive Functioning and Behavior

Prior studiessuggest that omitting breakfast interfereswith cognition, particularly thoseinvolving
memory, and especidly inat-risk children (Pollitt and Mathews 1998). No definitiveconclusions, however,
can be drawn from existing research on either the long-term effects of breakfast on cognition, nor on the
effectsof school breskfast programs. Some studies have found that children classified as*hungry” appear
morelikely to be anxious or depressed or to exhibit aggressive or disruptive behavior (Kleinman et al.
1998; and Murphy et al. 1998). In addition, three studies of the universal-free school breakfast programs
have reported decreasesin the number of disciplinary incidents a school (Wahlstrom et d. 1997; Murphy
et a. 1998; and Abell Foundation 1998).

Proponents of universal-free breakfast programs argue that it will improve student cognition and
classroom behavior. Thebelief isthat students who skip breskfast or consume nutritionally inadequate
breakfasts are unableto focusin class. It ispossible, however, that a USBP may impair cognition and
behavior: Studentsin USBP schools may overedt; they may eat breakfast at home and then eat some or
all of the school breakfast that isavailablefreeat school. Such overconsumption could cause childrento
belethargic and inattentive, and as aresult, could adversaly affect children’ s cognitive performance and
classroom behavior.

Giventhetheoretica possibility that the effect on cognition and behavior could bepositive or negative,
and that prior research findings areinconclusive, the direction of theimpact cannot be determined apriori.
Theobjective of the evauationisto examinewhether theimpact of the USBP improves or impairs cognitive

functioning and classroom behavior.



7. Children’sHealth Status

Research suggeststhat eating breskfast, including school breskfast, hasnutritional benefits (Pollitt and
Mathews 1998; and Briefel et a. 1999). Childrenwho eat breakfast, either at home or at school, show
improved intakes of dietary fiber, vitamins, and minerds. It isthought that breskfast consumption playsa
rolein improving overall nutritional status and health (Pollitt and Mathews 1998).

Again, when considering the potential impacts of the USBP, it isimportant to consider the potential
for studentsto eat morethanisrecommended. Under thispossible scenario, children may bemorelikely
to be overweight. For example, in astudy of aUSBP program in a Philadel phia school, Murphy et al.
(1999) documented a substantial prevalence of obesity in the sample.

Giventhisuncertainty, one cannot unequivocaly predict thedirection of theimpact of the USBP on

health. One of the goals of the evaluation isto determine the direction of thisimpact.

8. School Climate

A variety of underlying factors determine the climate of aschool. Thesefactorsinclude students
attitude toward learning, their behavior in class, and the extent towhich they fedl safe and securein school.
Although school dimateisagenerd term, it can be measured in surveys using questionsthat proxy for these
underlying factors. For example, students or teachers can be asked about the extent to which “ students
in the school want to learn as much as possible,” “ disruptions by students get in the way of learning,” or
students feel safe in school.”

Previous research suggests that the USBP has positive effects on school climate. For example,
Wahlstrom et a. (1997) found that alarge mgority of teachersin five USBP pilot schoolsin Minnesota
felt that the breakfast program“ contributed” or “ strongly contributed” to promoting students’ learning

readiness and social behavior. Murphy et a. (1999) found that more than half of the staff members
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surveyed in six USBP schoolsin Maryland had noticed improvementsin students' attitudes or sense of
community from the previousyear. Giventhesefindings, it isexpected that the USBPwill have apostive

effect on school climate.

9. Academic Achievement

A magjor focus of the evaluation is to assess the impact of the USBP on children’s academic
achievement. Proponents of the USBP believeit will improve academic outcomesfor more children. If
students participating in the USBP improvetheair dietary intakes a breskfadt, then it is possible to improve
their cognitionand nutritiona health, and ultimately, increaselearning potential and academic achievement.
However, if participation in the USBP leadsto overconsumption of food, the USBP may impair cognitive
function and nutritiona hedlth, leading to adecreaseinlearning and achievement. Andif, asaresult of the
USBP, children substitute nutritious breakfasts at school for ones previoudy consumed at home or from
other sources, than the USBP would not affect student achievement.

Exigting research on the effects of the USBP on student achievement isinconclusive. Onestudy of the
SBP hasreported increasesin some standardized test score percentilesover time. Thefindingsare not
definitive, however, for severa methodological reasons. In particular, Meyerset a. (1989), acarefully
conducted nonexperimental study, found positive effects on the CTBS composite score of about 10
percentage points of astandard deviation of the scores. Y et, the study failed to find significant effectson
any of the CTBS subtests, suggesting that the effect on the battery total scale could be dueto chance. In
addition, it appearsthe significance cal cul ations may not account for the test that the sampleis clustered
in asmall number of schools. Although the study controls for past test scores and some student
characterigtics, it most likely has not adequately controlled for the selection bias problem, and the sample

incluson criteriamay have affected the sudy results. Finaly, theintervention assessed by Meyersand his
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colleagueswas subgtantialy quite different from the USBP. Thestudy eva uated theimpact of introducing
aSBPtolow-income studentswho previoudy did not have accessto aschool breskfast, whilethe USBP
offersafreebreakfast, regardless of family income, to students who previoudy had accessto theregular
SBP. Other studies have found no effects of the USBP on student achievement. For example, Murphy
et d. (1999), in Baltimore, found no greater increasesin CTBS reading or math scoresin the 31 schools
that adopted a USBP program than in 15 similar comparison schools that did not adopt the USBP
program.

Giventhetheoretical possibility that the effect on student achievement could be positive or negative,
and that extant research isinconclusive, the direction of the impact of the USBP on academic outcomes
cannot be predicted apriori. The objective of the evaluation will be to determine whether the USBP

increases or decreases academic achievement.
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V. DATA DOMAINSAND OUTCOME MEASURES

This chapter describesthe data domainsthat areimportant to the proposed eva uation of the effects
of the Universal-Free School Breakfast Program (USBP) and the measures needed to implement the
evaduation. Themain decisonsrdate to defining and measuring outcomes, dthough the discusson includes
the definition and measurement of key explanatory factors.

The USBP evaluation design will consider abroad range of programmatic outcomes. Thelegidation
authorizing the USBP demonstration requires that the eva uation examine the program’ simpact on four
outcomesin particular: (1) academic achievement, (2) tardiness and attendance, (3) dietary intake, and
(4) breskfast program participation. In addition, thelaw requiresadetermination of the effect of the USBP
demonstration on schools' paperwork. Examining changesin paperwork will be considered part of the
implementation study (discussed in Part I11 of this design report).

In addition to the outcomes discussed above, the study will consider other possible effects of the
USBP. For example, it may be easier and less expensive to detect impacts of the USBP on achild's
attention and behavior on agiven day or week than it would beto detect the program’ seffects on academic
achievement over alonger period. In addition, the program’ sdietary impacts may trandate into reduced
illnessand hunger. A key innovation of aUSBPisitsuniversa benefits. Therefore, apossibleimpact to
measureisthe reduction of stigmaor stratification by income group within schools. The design options
presented here provide guidelines for measuring these outcomes as well.

The chapter, organized in seven sections, recommends design featuresrel ated to measurement of each
type of outcome listed in the conceptual framework from Chapter I, such as breakfast program

participation outcomes, dietary outcomes, intermediate school outcomes, long-term school outcomes,
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health outcomes, and school climate outcomes. Thefinal section of the chapter lays out the domainsand
measuresfor control variablesthat would be necessary, particularly under some design options proposed
inthisreport, so asto better isolate USBP program impacts from confounding factorsthat aso influence

the outcomes of interest.

A. SCHOOL BREAKFAST PARTICIPATION OUTCOMES

Making school breakfast universaly freeislikely to affect individua students participation in the
breakfast program. The USBP could cause studentswho do not eat school breakfast to begin doing so,
and it could cause those studentswho normally eat aschool breakfast to do so more often. The net effect
of these changeswould be the impact on average regular participation. Estimating thisimpact would be
important, both for predicting the costs of the program and for understanding the program’ s effects.
Presumably, theimpacts of the USBP on other outcomes result from increased consumption of school
breskfagt. Itishoped thet theintervention will raise participation, which, inturn, will lead to improved diets,
intermsof amount, qudity, and timing of food intake. Thisdiet improvement should lead to better atention,
behavior, and hedlth, and, ultimately, to improved academic achievement. In either case, measuring
participation in the school’ s breakfast program (regular SBP or USBP) is key to the evaluation.

A comprehensive approach would measure partici pation (defined in avariety of ways) and thereasons
for nonparticipation, to answer different research questions and test the robustness of the study’ sfindings.
Nevertheless, each data collection strategy may have different implications for how school breakfast

participation is defined. The conceptual decisions to be made in defining participation are:
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C What qualifies as aschool breakfast

C Whether to measureusual participation, aswell asparticipation onthetarget day (that is, the
day of the dietary interview and cognitive tests)

C Whether to measure participation on the basis of food consumed or food selected

1. School Breakfast Definition

To measure participation, the USBP evaluation will have to decide what qualifies as a school
breakfast. The most sraightforward approachisto let the respondents themsel ves determine whether they
ate a school breakfast by asking them adirect question, such as*Did you [or your child] eat school
breakfast thismorning?’ Alternatively, the evaluation could define breakfast program participation based
on thefoodsthe school providesto the student in the morning. For example, the School Nutrition Dietary
Assessment (SNDA-1) study defined school breakfast participants as those who obtained at |east two
itemsfrom the school cafeteriathat contributed to the food pattern requirement. Regardless of how many
servingsareincluded inthedefinition, an additiond issuefor the USBP eva uation ishow to treat foodsthat
are provided through a la carte menus and vending machines.

The USBP evaluation will collect the appropriate data so that “participation” can be definedin a
number of alternative ways. Thiswill enable the evaluation to examine the robustness of impacts on

participation, under alternative definitions of participation.

2. Target Day Participation and Usual Participation
Participation can be defined either intermsof atarget day or of usud participation over alonger period
such asaweek, month, or school year. Measuring participation on theday of theinterview will haveless

variability duetorecall ability, but it may or may not accurately reflect usual USBP/SBP participation
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patterns. Although theinterviewswill take placefor different students on different days, the day-to-day
variability for any given student remainsaproblem for same-day participation measures, particularly for
analysis conducted at the individual-student level.

Asdiscussed e sewherein thisreport, theeva uation will include some analys's, with school breskfast
participation asan explanatory variable. Therefore, which measureto use could also depend on whether
the analysisfocuses on the long- or short-term effectsof aUSBP. To study the effects of eating aschool
breskfast ontestsof attention and behavior on aspecific target day (short-term outcomes), theevaluation
would need to measure participation on the day of testing. If themain interest isthe effect of availability
of the USBP on academic achievement growth during the schoal year (longer-term outcomes), then usud
participation is more appropriate.

A hybrid gpproach between focusing on asingle day and focusing on usud participation isto observe
actual participation during aperiod of severa days, such asaweek. This potentidly can be done by usng
observers(school cafeteriastaff) at the cafeterialine, and it providesameasurethat isnot totally dependent
on the experience of a single day but that also is not dependent on the reports of parents or students.

Theevauationwill measure, or estimate, same-day, one-week, and usua participation in the school
breskfast program. Thiswould alow researchersto (1) remove the sources of variability, (2) answer a
greater range of research questions, and (3) use the most gppropriate variable for thetime frame of interest
in evaluating short- and long-term outcomes of school breakfast. For the target-day assessment, the
evauation will measure, in sufficient detail to allow multiple definitions, the amounts of each type of food
taken from the school breakfast, and where the food was obtained.

Asdiscussed in Chapter VI, usua USBP/SBP participation will be assessed through interviews with

parents about students' frequency of school breakfast participation over theschool year. Thiswould dlow
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for estimatesof therateand frequency of school breakfast participation for theschool-level andys's, aswell
asprovide an estimate of usud participation for theindividual-student-level andyss. We aso recommend

that observations of actual participation be taken over a one-week period.

3. Food Selected and Food Consumed

A student can select a complete school breakfast, then decide to waste food or share it with a
classmate. Thefirst student would be counted asaparticipant, while the classmate would not. Thus, one
could define an alternative participation measurein terms of consuming certain amountsor patterns of
food, rather than selecting certainfoods. Thedietary intakeinterview will besufficiently detailed to answer
guestions about foods selected and foods consumed at breakfast for assessing students' dietary intake

outcomes, while the school breakfast participation measure includes only foods selected on the target day.

B. DIETARY OUTCOMES

A mgor outcome of aschool breskfast program like USBPisits effect on diet. Dietary outcomes of
interest include whether the student ate breskfast, mean intakes of nutrients at breskfast and over 24 hours,
adequacy of nutrient and food group intakes, and the degree to which students meet the dietary
recommendations contained in the Dietary Guidelines for Americans and the USDA Food Guide
Pyramid. Raw food intake datamust be processed so that it can be expressed in terms of an outcome that
ismeaningful for policy--typicaly ameasure of whether theintakeispart of an adequatediet. Therefore,

both qualitative and quantitative aspects of diet are important for this evaluation.
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1. Breakfast Consumption

Devaney and Stuart (1998) showed that estimates of the effects of the SBP on the probability of eating
breakfast using SNDA data are sensitive to how breskfast isdefined. Thismay be true of the effects of
theUSBP aswell. Breakfast can be defined in avariety of ways. Devaney and Stuart (1998) examined
threemajor aternatives: (1) consumption of any food or beverage from waking until 45 minutes after the
start of schooal, (2) intake of food energy of at least 10 percent of the RDA over the same period, and (3)
consumption of food from at least two of five food groups and breakfast intake of food energy of at least
10 percent of the RDA..!

Theevauation will assessmean food and nutrient intakesfor breskfasts consumed at home, at schoal,
and for aspecified time period of theday. Inthis manner, the 24-hour dietary recall providesflexibility in
aggregating and disaggregating foods reported for various sources of breakfast and in assessing the
contribution of home, school, and total breakfaststo thetotal intake over the course of theday. Thiswill
allow for comparisons between USBP/SBP participantsand nonparti ci pantsalong anumber of dietary

parameters.

2. Dietary Intake

For the avail ability of aUSBPto have any effects on nutritional statusor school performance, the
program must change what studentseat. Thus, measurement of students’ dietsiskey to the evaluation.
Dietary intake over the course of the day is another outcome of central interest to the USBP evaluation.
Thisincludeseva uating breskfast consumption, aswell astotal daily dietary intake. The methodology that

will beused inthe USBP evaluation for estimating quantitative and qualitative intakeis 24-hour-recall

The five food groups are (1) milk and milk products, (2) meat and meat equivalents, (3) grain
products, (4) fruits and fruit juices, and (5) vegetables and vegetable juices.
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dietary intake interviews. Such interviews have been used to collect data on national samples of
schoolchildren in the SNDA and the earlier National Evaluation of the School Nutrition Programs
(NESNP-1), aswdll asin the mgor periodic nationa nutrition surveys--the Continuing Survey of Food
Intakes by Individuals (CSFI1) and the Nationa Health and Nutrition Examination Survey (NHANES).
Thefollowing subsectionsdiscussconceptud issuesre ated to measurement of dietary intakeasan outcome
variable. Operational issues related to dietary data collection are described in Chapter VI.
Thefollowing arerdevant for assessing and interpreting dietary intakesfor USBP/SBP participants

and nonparticipants:

C Nutrient Standards. Theadequacy of 24-hour dietary intakesof food energy, vitamins, and
minerashastraditionally been assessed using the Recommended Dietary Allowances(RDAS)
(National Research Council 1989).2 Mean intakestypically are reported relative to the age-
and gender-specific RDA. Currently, the RDAs are being replaced by the Dietary Reference
Intakes (DRIs), which provide abroader set of sandardsfor aternativeanalyticuses® DRIs
arenot now availablefor al nutrients, but they will be soon. To the extent possible, it will be
preferable to use DRIs in this study, since the DRIs represent the most current scientific
knowledge concerning nutritional adequacy and recommended intakelevels. The RDAS,
however, should be used for nutrientsfor which DRIsarenot available, and they may remain
useful for comparisons with previous studies.

C Dietary Guiddines. Other important standardsfor ng dietary intake are provided
by the Dietary Guidelines for Americans (1995), which include recommendations for a
healthy diet that apply to persons age two and above, such as eating a variety of foods,
increasing fruit and vegetableintakes, and limiting intakes of total fat and saturated fat. These
guidelines, whichwill beupdated in early spring 2000, in timefor the analysisin the proposed
evaluation, have been utilized in the SNDA study and other studies. Additional
recommendationsof the National Research Council’ sDiet and Health (1989) could beused
for those recommendations for which the Dietary Guidelines do not provide quantitative

?For breakfast intakes, USDA traditionally has set the goal that breakfast should meet 25 percent of
the RDA.

3For example, Glazerman and Devaney (1998) illustrate how one DRI, the new Estimated Average
Requirement (EAR), issuperior to the RDA asatool for measuring the preva ence of inadequate protein
intake in a popul ation.
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standards. The same cutoffs will be considered for use in this study, as well as those
suggested by the new Dietary Guidelines. Again, it would be possible to compare mean
intakes to the standards or, if more than one day of intake is available, to assess the
percentage of the populationwith* usua” intakesabove or bel ow the recommended cutoffs.

C Food-Based Standards. Another approach to meeting the Dietary Guidelines has been

to recommend specific numbersof servingsof foodsfrom each of themgjor food groups. The
USDA Food Guide Pyramid provides oneway of grouping foodsand gives recommended
numbersof servingsfor foodsineach group. Itisdifficult to estimate correctly thedistribution
of usua food intakein apopulation. Thus, it may not be feasible to estimate the percentage
of studentswho usually consume less than the recommended number of servings of afood
group. However, it is possible to compare the mean intake of specific food groupsto
recommended intake levels in the population.

In ng the effects of the USBP on nutritiona statusasit relatesto long-term outcomes, such as
hedlth and academic achievement growth, effectsonusual dietary intake would be of primary interest. For
example, high or low intakes on a particular day do not greatly affect achild’ s health, but high or low
intakes over a sustained period of time can do so. However, as an intermediate outcomein ng
certain short-term effects of the USBP, such as effects on morning atention and behavior, it may be more
important to assess intakes on atarget day.

Thereiscondderable variation in what individuas est from day to day. Becauseof this, the distribution
of intake on agiven day is much broader than the distribution of usua intake. Animportant consequence
isthat collecting oneday of dietary intake datafor asample provides an unbiased estimate of the mean
intake of anutrient for the population represented by the sample, but it does not provide accurate estimates
of the distribution of intake of that nutrient or of features of the distribution such as the percentage of
children below acutoff value. Thus, akey conceptua issuefor the design work iswhether measurement

of mean intakes is adequate or whether it is necessary to measure the percentage of the population who

fall below particular cutoffs, in which case it is necessary to estimate the distribution of usual intake.
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In practice, usud dietary intake cannot be observed, but the more days of dietary intake dataavailable,
the better it can be estimated. However, collecting dietary intake data on multiple daysis costly and
burdensomefor therespondents. Inrecent years, researchersat lowa State University have shown that
itispossibleto obtain good estimates of the distribution of usud intake for anutrient with collection of as
little astwo days of dietary intake data (Nusser et al. 1996; and Carriquiry 1998). Unlike previous
methods (Nationa Research Council 1986), the approach of Nusser et d. allows for the fact that the
distribution of intake for many nutrientsis not norma (Gaussian) and ishighly skewed.* Theevauaion will
collect two days of intake datafor arandom subsample of the larger evaluation sample, rather than for the
full sample. Collection of two or three days of intake datafor the full samplewould make such estimates
more precise but would be more costly, so is not recommended.

For target- or same-day estimates of dietary intake, information will be collected on both the foods
selected for school breskfast and those consumed for school breakfast. Inthismanner, it will be possible
to comparefoods selected with food consumed, to eval uate (1) the potentia additiona dietary benefitsor
impact if the complete breakfast selected had been consumed, and (2) the degree of wastage of foodsin
the school breakfast program. The USBP/SBP nutrients wasted will be calculated by subtracting the
nutrientsfor foodsconsumed for school bregkfast from the nutrientsfor foods selected for school breskfast.

In summary, the evaluation will measure or estimate both same-day and usua intaketo allow for
estimates of means, aswell asdigtributions of nutrient intakes so that dietary adequacy can be evaluated.
When estimating usual intake, it isdesirableto collect two days of intake datafrom the entire sample.

Because resources arelimited, the evaluation will collect the second day of intake information froma

“|owa State researchersa so devel oped software for making these estimates, which MPR staff have
used successfully in other research for FNS.
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random subset of the population, approximately 10 to 15 percent. The evaluation would then calculate,
analyze, and report findings for food and nutrient intake using benchmarks such asthe RDAS, the DRIs

(subject to their availability), the Dietary Guidelines, and the Food Guide Pyramid.

3. Food Security

Complementing theanadysisof breskfast participation and dietary intake outcomes, theeva uation will
study improving food security. Simplehunger questions (* Did you feel hungry before breakfast today?’
and “Did you fed hungry beforeit was lunchtime?) have been linked to breskfast consumption in aprevious
study (Wyon et al. 1997).

Using measures of food security, nutrition researchers have operationalized smilar concepts at the
household level. Thiswill be useful for the USBP evd uation, sincethe availability of safe, adequate food
inthe household affects children’ sdietary intake and well-being. The 18-item food security measurement
tool developed by FNS and National Center for Health Statistics in conjunction with researchers and
expertsin thefield has been used successfully in the Current Population Survey (CPS), beginning in 1995
(Food and Nutrition Service 1997). Theinstrument allows for the categorization of households, and

individuals within households, into one of four categories:

1. Food secure
2. Food insecure without hunger
3. Food insecure with moderate hunger

4. Food insecure with severe hunger

Because survey costs and interview time are of concern, the evaluation considered using the

abbreviated, 6-item form, derived from the 18-item food security scale. 1t wasrejected, however, for two
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reasons. First, using the 1995 CPS data, the short form had alower sengitivity (86 percent) compared to
its gpecificity (99 percent) for identifying overdl food insecurity in householdswith children (Blumberg et
al. 1999). Second, the short form does not distinguish between the third and fourth categories of severity
of hunger (moderate or severe).

Therefore, the 18-item standardized food security instrument will be included as a measure of food
insecurity and risk of hunger. Thisinstrument will survey parents. Whileachild' sself-report or an adapted
version of the CPSinstrument could also be considered an option for assessing food insecurity at the

student level, such instruments have not been validated and therefore are not part of the preferred design.

C. INTERMEDIATE SCHOOL OUTCOMES
Whilethe offer of aschool breskfast to dl studentsin the school may raise participation and improve
thedietsof sudents, the USBP demongtration eva uation aso amsto measurewhether these changesresult
ingreater sudent learning. Asisdiscussed in the conceptud framework of Chapter 11, the mechanisms by
which this can happen include the following:
C Theprogram induces childrento missfewer daysof school and to arrive promptly at school
more often, thus exposing them to moretimein class.

C Theprogram’ seffect on diet makes studentslessdisruptive and thusimprovesthe quality of
school time for them, aswell as for the whole student body.

C Theprogram’ seffect on diet makes studentsmoreaert and attentive and raisestheir cognitive
functioning during the school day.

Becauseit may bedifficult to observedirectly the effects of USBP on achievement, theeva uationwill

as0 focus onthose variablesthat mediate the rel ationshi p between school breskfast and academic growth.
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If the program has positive impacts on these intermediate outcomes, the ultimate effect of USBP on long-

term learning can be further assessed using findings from the literature.

1. Attendanceand Tardiness

The proposed eval uation design would examinetheimpacts of the USBP on student attendance and
tardiness. By improving nutrition, eating a school breakfast should lead to better overal healthandtoa
decreasein absencesduetoillness. The USBP may aso encourage on-timearriva in order to participate
inthe program, thusreducing tardiness. An increasein the number of days students are present at school,
and adecrease in disruptionsto the educationa program caused by tardiness, afford greater opportunity
for learning.

Defining absenceand tardinessisrdatively straightforward. Schoolsroutingly report somemeasure
of average daily attendance to district and state education authorities; thus, obtaining these data at the
school level should berelaively easy. Parental permission would be required for obtaining the data at the
individual level. School districts may differ on whether they distinguish types of absences, such as
unexcused absencesor absencesduetoillness, but they arelikdy to have uniform reporting within districts.
The most appropriate attendance measure would count days present in the school year, whether excused
or not. Theinterest liesin how the program affects students' time in school, for whatever reason. An
exception might occur if aschool’ s record-keeping system made litera use of attendance records, without
accounting for dayswhere the educational experience of an “absent day,” such asafidd trip, isequivaent
to aday of schoal. Itislikely that excused absences are dealt with differently across schools or digtricts.

Tardinessislessroutingy recorded in computerized school records, but most e ementary schoolskeep
arecord of individua student tardiness (recorded by the homeroom or first-period teacher) and reported
on thestudent performancereport. Dataon tardiness not availablefrom centralized school recordscould
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be incorporated into a data collection instrument for the parent, teacher, or school. The definition of
“tardiness’ would haveto be standardized. A reasonable standard definition might be: the studentislate
enough to missclassingtruction or disrupt other studentsduringinstruction. Thus, arriving too lateto eat
breskfast but early enough to begin the school day should not be counted as atardy day by the evaduation.

Theevauation will include measures of absence and tardiness based on student-level data, obtained
from both student records and a survey-based measure. The evaluation will measure these outcomesin

away that allows researchers to interpret them as measures of productive time spent in school.

2. Classroom Behavior and Disciplinary I ncidents

Student behavior in the classroom is another outcome of interest. Behavior isimportant, not only for
theindividud child’sownlearning, but for the overal classroom environment. Improving the behavior of
one troublesome child in a classroom could benefit the teacher, everyone elsein the class, and other
studentstaught by that teacher by removing disruptionsand raising the quality of thelearning environment.
A morelong-term effect of improving students classroom behavior might be to attract and retain good
teachers. Among the aspects of behavior that might be important to learning and sengitive to nutrition are
attention, aggression, impulsivity, and hyperactivity.

Potential instruments considered, listed in Table V.1, include the Continuous Performance Test
(CPT), the Child Behavior Checklist (CBCL), the Pediatric Symptoms Checklist (PSC), the Connors

Teacher Rating Scale (CTRYS), the Learning Behavior Scale (LBS), and the Mock Report Card.
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TABLEIV.1

INSTRUMENTS FOR MEASURING SHORT-TERM BEHAVIORAL OUTCOMES

Instrument Domain Respondent Comments
Continuous Performance Test Attention and Child May require expensive
(CPT) Impulsivity equipment
Child Behavior Checklist (CBCL) Behavioral problems Parent Takes 30-40 minutes
Pediatric Symptoms Checklist (PSC) Behavioral problems Parent Takes 5 minutes
Connors Teacher Rating Scale Hyperactivity (subscal€) Teacher Takes 10-15 minutes
(CTRS)
Learning Behavior Scale (LBS) Attention and Teacher

Persistence (subscale)
Mock Report Card (teacher rating) Interpersonal Classroom Teacher

Skills, and Classroom
Work Habits (subscal€e)
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These instruments vary in the specific domain of behavior captured, the respondent surveyed (child,
teacher, or parent), and avariety of other factors, including their acceptance in the research community and
the feasibility of their implementation in an evaluation like the one proposed here.

The CPT isadirect measure of achild’ sattention and ability to inhibit hisor her own behavior. This
would be desirable to measure, since it would capture the same-day effects of school breskfast, but itis
potentialy costly and burdensome. 1t would normally be administered individudly with acomputer. Two
parent survey instruments, the CBCL and the PSC, havebeen used in school nutrition studies. The PSC
isconsiderably shorter and thusmorelikely to befeasiblefor the study currently proposed. The Mock
Report Card isnot aformal instrument, but rather a concept that could be adapted and included in the
teacher survey for the USBP evaluation. It would seek to measure student behavior through standardized
categories, such as student effort and conduct, that are often included in student report cards. Whilean
intriguing approach, it islargely untested in research applications and is therefore not the best choice for
the current study.

The CTRSisacommonly used tool for assessing children’ sbehavior, specifically in the classroom.
Used for both clinical and research purposes, arecently revised CTRS (CTRS-R) has been introduced
with various subscales measuring inattention-overactivity (10) and aggression (A).

The CTRS has the advantages of being widely known and comparable to previous studies of
children’s behavior. Some concerns often raised about the CTRS are the test-retest correlations and
interna congstency for the revised scale and potential teacher biasby student’ srace and gender (Epstein
1999; and Miller et d. 1999). Gender and racia biasare of concern for interpreting measurement levels,
but for thiseva uation, such biasmay be lessimportant in making impact estimates, Since, on average, they

would be based on populations of similar race and gender composition. Thereisnoapriori reason to
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expect teacher biasto be stronger in atreatment or acontrol school. The concerns about reliability are
somewhat more pressing for this evaluation.

USBP availability could have effects on measurable student behavior patterns throughout the year.
In addition to themoreclinica definitionsof behavior described above, the eval uation could measurethe
rate of disciplinary incidents over alonger period. Disciplinary incidents are moreinfluenced by school
policies and the specific relationship between school staff and the child thanthey are by separateclinical
measures. Onthe other hand, quantitative measures of incidentsare easier to construct. Possible measures
include number of officevisits, detention days, classroom “time-outs,” suspensions, or expulsions per
month. Theavailability of dataon disciplinary incidents depends onwhether schoolsor districtsselected
for the demonstration keep records that are comparable within the school district. Comparability across
school district would be desirable, but treatment-control impactsin terms of standardized units can be
aggregated even if the levels cannot.

Atleast oneinstrument designed to measure sudent behavior directly, and oneto measuredisciplinary
incidents, will beincluded inthedesign. It isrecommended that the evaluation usethe CTRS-R. The
CTRS-Rishased onteacher raings. Sincethetypesof disciplinary infractions most common in eementary
populations may not be systematicaly recorded by the schoal, the eval uation may need to includeitems
ontheteacher survey to measurethisdomain. If thedistricts selected for the demonstration have cons stent
student discipline policies and comprehensive record keeping, then the evaluation should also use

administrative datain this component of the research.

3. Cognitive Functioning
Another direct contributor to achild sability tolearnishisor her cognitivefunctioning. Developmentd
psychologists have produced a variety of assessment instruments covering many domains of possible

interest to the study. Available instruments, listed in Table 1V.2, cover such subdomains as:



C Visual perception
C Verbal memory
C Verbal fluency

C Time-on-task

It will be desirableto relate these outcomesto same-day participation, if possible. It aso will beimportant
to choose the ingrumentsthat provide valid, reliable measures at the lowest possible cost of materias and
interviewer training.

The experimental literature on the effects of breakfast (Pollit 1995; and Vaisman et al. 1996) has
shown that tests of verbal memory, such asthe Wechder Memory Scale and the Benton Visua Retention
Test (BVRT), are sensitive to breakfast consumption. 1n addition, recent evidence on small samples
suggeststhat breakfast may be related to time on task, the fraction of time astudent can concentrateona
given school activity (Cueto et ., in press). The study by Cueto and colleagues used videotape and
analyzed the fraction of class time that students spent looking at the blackboard. Since the costs of
videotaping studentsin the USBP eva uation would be prohibitive, an aternative would beto includean
item on ateacher survey that asksthe samething. For example, “For what fraction of atoday’s class
period did [child’ sname] pay attention to thetask at hand?’ The choice of instruments should be guided
in part by feasibility, given the other components of the study.

Idedlly, one would like to include in the child testing instrumentation measuring each of the four
subdomains highlighted in the bullet list above. Candidates would include the Matching Familiar Figures

Test, the Wechder Memory Scale, and a subtest of the Clinica Evauation of Language
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TABLEIV.2

INSTRUMENTS FOR MEASURING SHORT-TERM COGNITIVE AND EMOTIONAL OUTCOMES

Instrument Domain Respondent Comments

Cognitive Functioning

Matching Familiar Figures Perception Child

Test (MFFT)

Stimulus Discrimination Perception Child Takes 10-15 minutes; see Pallitt,
Cueto and Jacoby 1998

Rey Auditory-Verbal Learning  Learning and Memory Child Used by Vaisman et al. (1996)

Test

Wechsler Memory Scale Verbal Memory Child Used by Vaisman et al. (1996)

Benton Visua Retention Test  Visua Memory Child Takes 10-15 minutes

(BVRT)

Time on Task Concentration Teacher New question developed for
USBP evaluation.

Kagan Test Verba Fluency Child Used by Simeon and Grantham-
McGreggor (1989)

Emotional Symptoms

Revised Children’s Manifest Anxiety Child

Anxiety Scale (RCMAYS)

Children’s Depression Depression Child

Inventory (CDI)

#Time estimate assumes using only the verbal memory scale component of the longer full test.
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Functioning. However, these tests take gpproximately 10 to 15 minutes. Because of the young ages of
the children to be tested, the need to conduct a short dietary recal, and possible limitsto the willingness
of teachersand school administratorsto provide accesstothe students, it isnot feasibleto include dl the
subdomains. Therefore, one cognitivetest will be administered--the Wechder Memory Scale. Thistest
isrecommended becauseit has performed well in research settingsand isrelatively straightforward to
adminigter.®> Theevauation dsowill includeitems on theteacher survey to ask about each sampled child's
usud attentionin class. Thisquestion should beworded in away to dicit a percentage of the classtime

during which the child usually pays attention to the task at hand.®

4. Emotional Effects
Another intermediary variablethat could be affected by the USBP involves emotional issuesfor the
students. While these outcomes may not be as closaly related to achievement astest scores, they still are
of interest and have been shown to be sensitive to children eating breakfast. Key areas of interest, for
instance, are potential effectson children’ sfeelings of depression and feelings of anxiety. It would be
desirable, therefore, to include a module to obtain information on this issue with the student survey.
Instruments for measuring anxiety and depression are listed in the second part of Table IV.2.

Researchershavefound effectsof school interventionson student reportsof emotiona symptomsusingthe

°If statistical precision were not anissue, it would betempting to undertake a split-sample design,
administering each of the four recommended tests to subsamples of the overal sample. However, inlight
of the concerns about statistical precision raised in Chapter V, further subdividing the sample would not
be desirable.

®If sufficient timeand resourcesare available, it woul d be desirableto conduct a pil ot study based on
administering al four tests in common settings, in order to test their feasibility and perhaps develop
preliminary hypotheses as to which best meet the needs of the current study.
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Revised Children’ sManifest Anxiety Scale (RCMAS,; Reynolds and Richman 1985) and the Children’s
Depression Inventory (CDI; Kovacs 1985).

The evaluaionwill include one module on emotiona well-being. Either of thoselisgedin TablelV.2
would appear to be suitable, and the choice should be driven largely by which areaof emotional health
(depression or anxiety) isbelieved to be most likely to be affected by school breakfasts. With no prior
belief concerning which areaismoreimportant in thiscontext, it isrecommended that the eval uation use

the RCMAS, because it is somewhat shorter and easier to administer.

D. LONG-TERM SCHOOL ACHIEVEMENT OUTCOMES

A major question for the USBP demonstration is whether the intervention contributes to student
learning. The most direct way to answer thisisthrough test scores, to measure the program’ simpact on
academic achievement. Whilethisis perhapsthe most interesting policy question, aredistic assessment
of the task revealsthat it is extremely challenging. Obtaining valid, reliable measures of academic
achievementisdifficult. Eventhen, thevariationin achievement test scores--dueto student abilities, family
influences, and the myriad differencesin education policies and interventions across schools--may swamp
any effects of USBP availability. Furthermore, the direct impacts related to eating a nutritious breakfast
will bediluted in the USBP study because the eval uation cannot reliably identify ahead of timewhich
studentswill dready bereceiving an adequate breskfagt, through theregular SBPor homemedls. Including
al students means averaging the outcomes of thoseinfluenced by the program with outcomesfor everyone
else. Toovercomethisproblem, particularly with regard to achievement, the eva uation design should
make every effort to increase the precision of thetest scoreimpact estimates. That way, if the estimated

program impacts are not statistically significant, the results will still be informative.
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A key issue, and one that cannot be resolved until FNS learns which SFAs apply for the
demonstration, iswhether the eval uation contractor will need to conduct follow-up achievement tests.
Testing childreniscostly; it also imposes asignificant burden on children and teachers. The best-case
scenario for the evaluationisif school districts selected for the study already had in place an adequate
system of achievement testing that satisfied the needs of the USBP impact andlyss. Inthat case, obtaining
achievement data would be merely a question of extracting records from school databases and, if
necessary, securing parental permissionfor individual-level records. In somecases, historical datawould
be available to add precision to the analysis.

The preferred approach to measuring student achievement in the USBP eval uation isto use dataon
exigting testsadministered by participating school digtricts. Itisassumedthat dl participating districtswill
be able to provide ameasure of preimplementation achievement for sampled students. If districts can dso
provide follow-up data on sampled students, then the evaluation would not have to conduct its own
achievement test. Thiswould free resourcesto increase the school and student analysis samples, which
would increase the precision of the impact estimates.

Much of thediscussonin therest of this section gppliesto the casein which the eva uation would need
to conduct asingleround of follow-up testing on the studentsin thelongitudinal sample. Inthat case, the

following conceptual issues must be addressed:

C What domains should be included
C Who should administer the test
C Who should be tested and how often

C What instrument should be used
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1. Achievement Domains

Mogt achievement testing in e ementary grades coversthesame basic subjects. core skillsand content
knowledge areas such asreading, writing, spelling, and arithmetic. Some tests stress thinking skillsand
problem solving, whileothersplace grester emphasi son math computation andlanguage mechanics. Many
widely used teststry to measure acombination of these subjectsthrough avariety of test item formats, as
discussed below. A typica test battery may have subteststhat focus on different areas. For example, the
CaliforniaAchievement Test (CAT) for dementary students has separate subtestsfor math computation,
math concepts, reading, and vocabulary. Idedly, for parents and educators, it would be important to
measure every domain that isavalued part of the student’ seducation, in order to form acomplete picture
and correct any deficiencies at the individual level.

For the USBP eva uation, however, it will be necessary to select anarrower domain of test itemsas
away tolower costs and ease the burden of afull battery of tests. For example, withthe CAT, one could
use only the mathemati cs concepts and reading subtests. Aslong asthetests used are good proxiesfor
the subject areas not included in the analysis, this would be a cost-effective evaluation design.

The evduation should attempt to salect ardatively narrow set of test domainsasaway to lower costs
and ease the burden of collecting achievement datafrom students. To do this, but aso to include the most
important domains of achievement, tests administered by the eva uation contractor should include averba

component and a mathematical component.
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2. Achievement Test Instruments

When deciding how to measure achievement, akey question concernswhat instrument touse. Here
the focus is on choosing among standardized tests.’

If chosen carefully, standardized tests can be used effectively to make comparisonsfor eva uation of
the USBP. The types of standardized tests commonly in use are norm-referenced tests (NRTS) and
criterion-referenced tests (CRTS). Within thesetypesare many potentia instruments. Instrumentsfrom
each type can cons &t of salected response (for example, multiple-choice) items or constructed-response
(essay) items.®

A norm-referenced test is one that is designed so scores can be compared to areference group of
students--typicaly, the nation asawhole. Publishersof NRTstraditionally administer thetest toalarge,
nationally representative sample of studentsof agiven gradelevel, called the*norm group” becauseit
represents the norm population. Thisiscustomarily done every 5to 10 years. A scorethat ranksin the
85th percentile, for example, impliesthat the student would perform better than 85 percent of al people

in the norm population.

"Another logical possibility for measuring student achievement is school grades. However, whileitis
likely that dl teachersin the demongtration school swoul d assign somekind of gradesto their studentson
aregular basis, itisunlikely that such grading systemsare comparabl e across school districts, schools, or
even classsooms. Comparisonsover time may aso prove difficult, particularly if school staff and policies
arechanging. Furthermore, classroom grading at the elementary level often paintswith abroad brush,
assigning studentsto three or four qualitative categories whose exact meaning must be interpreted on a
case-by-casebasis. Gathering dataon all classroom grades and recording them in acommon format for
comparativeanalysisisaformidabletask. Thereforethe evauationwill not select grades asan outcome.
The focus of the rest of this discussion is therefore on standardized tests.

8n popular debate over student testing, the term “test” is sometimes reserved for selected-response
instruments, while* assessment” isused to denote constructed-responseinstruments; however, theterms
are used interchangeably here.
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Many states and school districtsadminister CRTsinstead of NRTs. A criterion-referenced testis
designed to compare a given score with asubstantive content goal. Thus, for example, a score might
indicate whether the student has“ mastered long division.” CRTsare more popul ar with educatorsand
parentsthan are NRTs because CRTs have amoreimmediate interpretation. CRTs, however, areless
useful for the evauation because theimpact andysisisinterested in differencesin groupswho did and did
not have the universal availability of free school breskfast.® Absolute levels are lessimportant in this
context. Furthermore, focusing on CRTswould complicate effortsto pool data or make comparisons
acrossschool digtricts. In particular, CRTscan beused if dl test takers are taking the same curriculum and
the sametest, but with multiple districtsthat presumably are drawn from multiple sates, thisisunlikely to
be the case. Therefore, NRTs are preferable to CRTs for the current evaluation.

A standardized test does not necessarily haveto consist of multiple-choiceitems. Item formatssuch
asmulltiplechoice and true/fa se are sometimes called sel ected responseformats. Increasingly, however,
test publishersare devel oping teststhat al so ask studentsto construct their responsesinstead of choosing
agivenresponse. For example, thetest taker may have to respond to an open-ended question, justify a
calculation, write an essay, or physicaly demonstrate askill. The choice of test-item formatsis often a
subject of bitter controversy. Most arenot inherently more or less suited to the purposes of studying the

USBP.

*Onetypeof CRT isaminimum competency test. Minimum competency tests are designed to give
ascorethat isabove or below some criterion threshol d, without distinguishing among other performance
levels. Since many studentsin the demonstration may not be near the cutoff point, minimum competency
tests are less useful for the evaluation.
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For the USBP evaluation, contractor-administered tests should be sdected according to thefollowing

criteria:’®

C Isthetest valid? Constructed-response items tend to have the advantage in this area,
particularly in content vaidity (whether theitems measure something important). Selected-
response items sometimes have high predictive vaidity, meaning they are good predictors of
future performance.

C Isthetestreliable? In other words, would multiple administrations of the test give about the
same result, and would the same test scored by different people give the same score?
Closed-end questionstend to have higher reliability, primarily because they are machine-
scored and not subject to the inter-rater differences that plague essay and performance
scoring.

C Isthelength appropriate? Eachitem onamultiple-choicetest takeslesstimeto administer
and score, athough moreitems may be needed to generateavaid estimate of achievement.
These considerationsareimportant becausetoo long atest could be costly and burdensome.
A subset of test items could give agood prediction of wheat the score on the longer test would
have been, but ashort test could a so be too imprecise and discriminate over too narrow a
range of achievement levelsto beuseful for theevauation. Test publishersoften sell modules
that can be combined to create atest of the desired length.

C Isthetest discriminating? Any given test item typically will discriminate between
achievement levels specific to the difficulty of theitem. For example, adifficult test question
isuseful for separating ahigh achiever fromtherest of the population, but not for determining
whether someone has or has not met a minimum competency standard. Therefore, many
items, somedifficult and someless challenging, would be needed to be di scriminating among
low- and high-achieving students. Failing to include awiderange of difficulty intheitems
couldresultina“floor” or a “ceiling effect.” A test with floor effectsisonewherelow and
very low achievement level sareindistinguishablefrom each other becausetheitemsaretoo
difficult for thetest takers. A celling effect isonethat failsto digtinguish between high and very
high performance because there are not enough challenging items for the test takers.

Based on these criteria, any of the following testing packages would serve the interests of the study

well:

Here, unbiasednessisnot listed asacritica criterion because, under certain evaluation designs, the
bias would drop out of the analysisif it operates equally on treatment and control groups.
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C The TerraNova standardized tests

C ThelowaTest of Basic Skills

C The Comprehensive Test of Basic Skills
All three of these commercidly avail able testing packages offer subsets of teststhat can be administered
in theelementary gradesin aperiod of oneto two hours. All are carefully normed and widely used, and
all have face validity within the evaluation community.

If the evaluation contractor must administer an achievement test in the USBP evaluation, thenit is
recommended that the lowa Test be used. However, it may be prudent to postpone afinal decision until
it isdetermined what testing packagesthe school districts selected for the evaluation currently use. If one
of the above testsis used predominantly in those digtricts, then it may be appropriate to choose that
package for the follow-up test, in order to allow greater comparability across sites.

Another possbility to consder is*“ adaptive testing,” an gpproach that conveniently addresses severd
of theabove concerns. An adaptivetest beginswith avery largeitem bank that includestest questions
designed to measure a single scale that goes from very low to very high achievement. The testing
procedure often begins by giving each student a*“locator test” to gain aninitial estimate of the student’s
approximate achievement level. Then, based on the student’ sscore onthelocator, the student isgiven
additional questionsthat are pegged to hisor her estimated achievement level. If the student answers
questionscorrectly, then harder questionsaregiven. If theanswer isincorrect, then dightly easier questions
aregiven. Thisprocess continuesuntil the student’ s achievement can be estimated within some preset
margin of error. Often aprecise estimate can be obtained quickly, using far fewer itemsthan would be
necessary if asingletest had to beused for al children at all achievement levels. Thisreducestest-taking

time, burden on students (because the questions, by design, present just enough challenge so the student
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doesnot lose hope or become bored), and floor or ceiling effects (because there isno constraint on the
range of itemsincluded in the item bank).

Adaptive tests are often made feasble by using computer administration. That way, each item can be
scored asit isanswered and the test can be made” perfectly adaptive.” A paper-and-pencil verson gives
all students a short locator form, which is collected and scored by computer in an adjacent room, while
instructions are being read for the second part. The second part isthen given out, but test takersreceive
different test bookletsfor the second part, depending ontheir initial scores. Thistypeof administrationis
sometimes referred to as “mildly adaptive.”

In summary, should the eval uation contractor need to conduct afoll ow-up achievement test, the USBP
evaluation will rely only on NRTs. Theitem format isnot critical, but the tests must meet prevailing
standardsof vaidity and rdliability, and should beof “reasonablelength” to minimize burden on test takers.
Furthermore, the test instruments should be discriminating over awiderange of achievement levels torule
out floor and celling effectsand to dlow for aggregation acrossdifferent ages, gradelevels, and stages of
cognitive development. At thistime, itisassumed the evaluation will usethe lowaTest of Basic Skills.

Adaptive testing, while attractive, is probably not feasible, because of logistic issues.

3. Who Should Administer the Test?

If the eval uation contractor must administer afollow-up achievement test, then it must be decided who
should administer the achievement tests. Theanswer depends partly onlogisticsand cost. Oneoptionis
for the evaluatorsto administer atest to sample members; ahybrid option would beto rely on existing

district tests but supplement them with resources from the evaluation.
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Supplementing District Assessments. Evenif districtsparticipating inthe USBP demonstration

use NRTS, their assessment policies may have shortcomingsthat threaten the quality of thedata used for

theevauation. For example, thefollowing problemscould arise with school districtsincluded in the study:

[ep}

They might not test frequently enough.

They might not test at enough grade levels.

They might not test enough subjects.

They might not have high enough completion rates.

They might not adhere to the published test administration guidelines.

They might not score tests appropriately for the evaluation.

Itispossiblethat each of these problems can be overcome through negotiation with thedistrictsand

theuse of evauation fundsto assist didtrictsintheir compliancewith study protocols. Theevauation could

consider the following levers:

Provide afixed subsidy per sample member in the district
Provide staff support for proctoring or scoring
Provide summary reports on value added to achievement, by school

Providetechnical assi stance with implementation of an accountability system or program
evaluation

Provide technical assistance with selection and interpretation of tests

Provide extra funds for baseline testing of new students migrating into the system
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If these measures are not sufficient to gain district cooperation and ensure a rigorous measurement
protocol, then the eval uation contractor team would haveto consider administeringits own achievement
test to sample members during the follow-up period. This option is considered next.

Evaluator-Administered Test. The USBP evaluation could achievethe highest comparability and
dataintegrity by selecting, administering, and scoring afollow-up achievement test of itsown choosing.
A mgor drawback to thiswould be costs. In addition, if the contractor could not persuade schoolsto alot
classtimefor testing, aproblemin administering specid testsfor program eva uation purposesisthelack
of incentivesfor study participants. Studentsand their familieswould need to beinduced to appesar at the
testing site, which, even with sizable respondent payments, could have a high attrition rate.

Theother problemisensuring that studentstakethetest serioudly. Teststhat arepart of thedistricts
current assessment system are more likely to carry stakesthat givetest takers motivationto do their best.
Thereisno guarantee that sample members who take awritten test designed for the USBP evaluation will
not provide bogus answers or haphazard guessesto test questions. While biasesdueto lack of student
effort might also drop out of atreatment-control difference, they would neverthelessdilute the Satistical

power of the test.

4. When to Measure Achievement

For the USBP evd uation, academic achievement can be thought of asalong-term outcome, the result
of learning over the entire school year, as opposed to an effect of school breakfast that might take place
on the same day of agiven food intake period. For that reason, it would be useful to have measures of
student achievement at the beginning and end of each year. However, since school districtstypically
administer their own achievement tests in the spring, at the end of the school year, a reasonable

compromiseisto use pring-to-spring resultsto estimate such year-to-year changes, as discussed below.
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Asdiscussed in Chapter V, substantial gainsin precision can berealized by using prior achievement
(pretest) asacontrol in the analysis of posttest scores. For that reason, afall pretest would be ideal
becauseit would alow the researchersto characterize growth over an entire academic school year without
losing precision dueto changes over the summer before the USBP program year that are obviously not
atributableto that program year. A fal pretest would aso iminate some of the problems resulting from
student mobility that would trandate into study attrition. The problem, however, would bethat testsin fall
and spring would be twice ayear, instead of spring to spring, which would be once ayear. Using the
posttest from one year as a pretest for the next year is far more efficient, and probably outweighs the
benefitsof fall-to-spring testing. Inaddition, fall testing can provide thewrong incentivesfor teachers, who
might realize that the test is a pretest, or to students, who would have no reason to perform well.

Measures of sudent achievement for at least two pointsintimewill be obtained. The feasble schedule

will be to collect data for the spring.

5. Gradelevels

Using pretest datarequiresthat the evaluation have test scores for students adjacent at grade levels.
Thus, if students aretested in grades 2 through 6, the eval uation could analyze resultsfrom studentsin
grades 3 through 6, since second graders have no pretest. Under the scenario where the evaluation
conductsitsown follow-up test, it may be necessary to test sudentsin only oneor two grades. Thiswould
mean that the eva uation would not be able to draw conclusions about achievement impacts at other grade
levels treated in the demonstration, but that power would be added to the analysis.

Focusing on one or two grade levelsalso avoids the difficult problem of aggregating across grade
levels. A well-designed test would be“ vertically equated,” which loosely meansthat testsfor each grade

level measure an underlying growth process that can be expressed in the same metric for children of
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different ages and stages of development. Without this property, any combination of program impacts
from different grade levelswould be biased in unknown ways toward one of the grade levels, purely asan
artifact of the test.

Therearesome practical consderationswhen choosing gradelevelstotest. First, grade configurations
across schoolsand districts may differ. Itisestimated that of al public elementary schoolsin the United
Stateswith afirst grade, about 89 percent go through at least grade 5 and about 44 percent go through at
least grade 6. Therefore, it seems safeto assumethat al schoolsin the evauation will likely have grades
1 through 5, but that many will not include grade 6 also.

Thefind decidon aout which gradesto includein the anadyss sample cannot be made until FNSfinds
out which SFAs apply for the demonstration, when it is learned what are the grade configurations of
participating schoolsand the availability of district-administered achievement test data. If the testsused by
participating districts are not vertically equated, then the evaluation may have to restrict the focus of the
achievement andysisto asingle cohort of sudentsover asingleyear. Otherwise, themost likely grades

to include would be grades 2 through 5 during demonstration implementation.

E. HEALTH OUTCOMES

The USBPevduationwill dso examinetheimpactsof the program onimproving the hedth of sudents.
Increased participation inthe USBP may |ead to improvementsin overall nutrition and, ultimately, to better
health. There are several waysto measure health outcomes, including parent reports, nursevisits, and
school days missed duetoillness. Anthropometric data, such as height and weight, can aso indicate

students hedlth. These datamay be available from school or district records. However, not al schoolsor

1These numbers are from cal cul ations based on tables provided by the Nationa Center for Education
Statistics, Common Core of Data.
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school districts maintain the number of nurse visits, and many keep atally of total absences without

recording the cause (that is, for illness).

1. Self-Reported Health

A measurethat uses parent reports of child health can be more standardized acrossthe study despite
its being a subjective measure; it will beincluded in the parent survey. The use of Likert scaed questions
of thisnatureisacommon gpproach to assessaing child hedth, including nationa governmenta surveys such
asthe National Ambulatory Medical Survey and individua child assessment formslikethe Child Health
Questionnaire (Landgraf et a. 1996). An Alameda County study has consistently found significant
rel ationshi ps between reported heal th status and breakfast consumption in adults (Bellow and Breslow

1972; and Kaplan 1986).

2. Number of Visitsto the School Nurse
Schoolsthat normally do not maintain the number of visitsto the nurse may bewillingto comply with
an evaluation study request--particularly if they are asked to keep totalsrather than visitsby individual

students. It may be easier and less burdensome to request school averages for nurse visits.

3. AbsencesDueto IlIness

Student-level attendance records are readily available from school records, but parental and district
permissionwill berequired to releasethisinformation for individua students. School averageswill dsobe
obtained for attendance, since the information ispart of the schools' reporting requirementsto district and

date authorities. Questions about the child’ sabsences dueto ilinesswill beincluded in the parent survey.
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4. Height and Weight

Another measure that capturesachild’ sheathisbody weight. The USBP evauation will track the
effectsof the program onweight gain, controlling for height. If taken by the study team, weight and height
measurements could yield accurate and consistent data. On the other hand, this measure would represent
an added, intrusive component to the data collection.

Insummary, theevauation will collect dataon student health based on school administrative records
and include “ sdlf-reported” hedth questions on the parent survey. It will also include measuring students
heights and weights during the follow-up interview, if such dataare not already available from school

records.

F. SCHOOL-WIDE OUTCOMES
In addition to influencing the diet, health, and learning of studentsindividually, the USBP hasthe
potentid to change the school environment. Here we consider potentia measures of change in the school

climate and prevailing attitudes as a result of USBP.

1. School Climate

Programs that target disadvantaged students tend to segregate them, and thus allow a stigmato
develop around receipt of services. A unique aspect of theuniversa-free school breakfast programisits
universdlity, the detachment of free breakfast from any income requirements. Therefore, apossible effect
of the program could be to reverse any such segregation and stigma. The proposed design supportsa
study of program effects on stratification and stigma, since it uses entire schools as units of assignment.
M easuring theimpacts of the program on these outcomes requires subjective assessments, but itisworth

conducting these assessments. Although “school climate” isagenerd term, it can be measured in surveys
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using questionsthat proxy for these underlying factors. The evauation will use student interviewsfrom
USBP and control schools, to compare responses to questions about stigma. The instrument used in
SNDA included short questions on children’ s perception of the breakfast program. School staff reports

of differencesin school climate is another way to measure this outcome.

2. Attitudes

Over the course of intervention, students, administrators, teachers, and parents will develop both
attitudestoward the USBP and perceptions about itsimpact. Attitudestoward the USBP programwill
reved both levels of satisfaction with the program operation and its percelved impact on the promotion of
a positive learning environment.

Insummary, theissue of stigmaand stratification, aswell asattitudestoward the program, will be
addressed by the evaluation through the process eva uation by inserting questionsin the student, parent,

teacher and school administrator surveys.

G. PROPOSED CONTROL VARIABLES

Animportant part of the data collection and analysiswill beto include measures of other explanatory
variablesthat contributeto different outcomes. Thisinformationwill not only help increasetheprecision
of programimpact estimates by reducing the variancein outcomes, but will strengthen thevalidity of any
nonexperimental anaysesby controlling for aternative causes of outcome differencesthat might otherwise
be confounded by school breakfast participation. Some of these control variables pertain to theindividua
level, while others are collected at the school or SFA level. Individual-level statistics can aways be
aggregated to the school or district level. However, with afixed number of schools--say, 144--there will

be limited degrees of freedomfor anays's; therefore, investigators may have to choose carefully among
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control variables at the school level. District-level information can be collected inrich detail through
discussions with the six SFAs, presumably as part of the process evaluation analysis.
The variables are grouped here by the outcomes they are hypothesized to affect. For each, the

relevant measurement issues that would affect the study design are discussed.

1. Key Determinants/Predictors of Individual Cognitive Achievement

A vadt literature on educationd achievement, including estimates of the* education production function”
(Hanushek 1986; Coleman et al. 1982; and Goldhaber and Brewer 1997), provides evidence on the
determinants of academic outcomes. Not surprisingly, the most important of these predictors of
achievement is prior academic achievement. To be useful for this study, pretest measures do not
necessarily haveto bein the same metric asthe posttest score, or even in the same subject area, athough
itwould bebest if they were. Theissuesassociated with measuring prior achievement are dealt with above.

The question then becomes: What are the determinants of achievement growth from onetesting
occasion to the next? These can be grouped into student and family background characteritics, peer group
characterigtics, and school characterigtics. Most of the student and family background characteristicscan
be measured as part of aparent or child interview. Perhaps the most important of these, in terms of
predictive power, would be the education level of the student’ smother. The effect issomewhat stronger
for the mother’ seducation than thefather’ s, due partly to stronger maternd influenceson children. Since
her education and that of thefather are often highly correlated, measuring only the mother’ seducation level
isusudly sufficient to capturethisvariable. Another reason for using the mother’ seducation isthat nearly
al sudentswill haveamother or fema e guardian in the home, whereas many will not haveafather or mae
guardian. Thisquestion of maternal education level could be asked of aparent who assistswith achild’'s

dietary intake interview.
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Other family background measures that describe socioeconomic status would be helpful, including
annual householdincome, parents’ occupations, household composition, and language spoken. Whether
achild liveswith two parents, how many siblingsthe child has, and the parents’ employment status--all
could affect the amount of time and attention the child receives from adultsin the home; adult time and
attention influence children’ s devel opment.

Animportant student characterigtic that would influencetest scoresisdisability status. Informationon
student disabilitiestendsto berecorded universaly, sincefederal funding for compensatory education
requires districts to establish an Individualized Education Plan (1EP) for any student with adisability. The
chdlenge for the USBP evauation will be gaining accessto records indicating whether sampled students
havean |EP, or gaining accesstothe | EPitsdlf. Theleve of detail availableto the USBP study will depend
on district record keeping, as well as on the ability of the study to ensure confidentiality and secure
cooperation from stakeholders.

Some demographic variables may a so be useful for increasing the precision of the effect estimates.
Normally, for example, race, ethnicity, and gender would beincluded in administrative or interview data
These characteristicswould be useful control variablesfor al analyses, aswell asfor studying subgroup

impacts.

2. Key Determinants of Attendance and Tardiness

In addition to the factorsjust listed, commuting distance or commute mode, aswell as details about
parents employment, could be useful for reducing variance in the analysis of attendance outcomes.
Attendance rates may depend somewhat on whether the student takes the bus, getsaride, or walksto
school, and how long it takesto get there. Thisinformation could comefrom an interview with the student

or parent. Attendance may aso depend on whether someoneis at home to make surethe child is ready
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for school or to provide child care for students who miss school. Therefore, information on parental

employment and daily commuting patterns will be part of the parent interview.

3. Key Determinants of Individual Nutrient I ntake and Health Outcomes

Given the main hypothes sthat school breskfast affectsdietary intake and hedlth, itisuseful to control
for other food assistance programs. The parent interview, then, will ask about participation in the Nationa
School Lunch Program (NSL P) and the Food Stamp Program (FSP). 1ssueswith measurement of school
lunch participation are Smilar to those for measuring USBP participation. One definition could usethe usud
consumption of school lunch, which would require asurvey question smilar to one asked about usual
breekfast participation. Another definition could use consumption of school lunch onthe day of theintake
interview; this could be part of that intake interview.

Participation inthe FSP can be asked of parentsinaninterview. Following the CSFII questionformat,
the itemswould ask whether the household has been certified to receive food stampsin the current month,
previous three months, or ever. There are advantages to knowing the benefit amount as well.

Another important control variablefor studying nutrition and health isbody massindex, theratio of
weight to height. How carefully these need to be measured would depend on how they will be used inthe
andysis. Onemethod isto use school nurse’ srecords, dthoughitisunlikely that schoolswould have such
records available on all studentsin the study, and extracting that information could be more costly than
direct measurement. Another method would be to take direct measurements during either the student
interview in school or theintake interview inthe home. Thisrequiresinterviewersto have consistent

instruments.
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4. School-Level Variables
Findly, it will be useful to measure selected characteristics of each school. Thefollowing list of
characteristics includes many constructs that are smple, yet important for characterizing the sample of

schools used for the study:

[ep}

School size (number of students and grades)

C Average class size (number of students per classroom)

C Locationinarural or urban area

C Sizeof school catchment area

C Sizeof school cafeteriarelative to student population

C School policies

- Location of breakfast (classroom or cafeteria)

- Length and timing of recess and physical education class
- Timefor breakfast and start of school day

- Busing/student transportation policies

Other important school characteritics are the makeup of the student body in terms of the student and
family background variablesmentioned above. Thesefeaturescan beestimated usngindividua level data,
or, if only datafrom sample members are available, they can be requested separately of the school didtrict.

Insummary, the eva uation design will include detailed measures of student and family background as
well asrelevant school and teacher characteristics. Thesedatawill becritica for gaining precisoninthe
experimenta impact estimates and for modeling the participation decision in the nonexperimentd analyss

proposed later in this report.

86



V. RANDOM ASSIGNMENT DESIGN

A variety of impact evaluation alternatives are potentialy available for the Universal-free School
Breskfast Program (USBP) demondration evduation. They vary consderably invaidity, complexity, and,
most important, cost. Given that the main objective of the Food and Nutrition Service (FNS) isto obtain
the most reliable estimates of the impact of the USBP on student outcomes, the preferred approach, and
the one developed in this chapter, is an experimental, or randomized, design.

A critical issuethat the experimental design must confront isto detect relatively modest impactsin
student achievement, given thefunding constraints of the demonstration and evauation. Itisamogt certain
that the nutritional quality of school breakfasts under the USBP and regular School Breakfast Program
(SBP) will beessentidly thesame. If that istrue, thenthe USBP pilot projectswill substantialy affect only
the dietary intake and academic achievement of children who are new participants (thet is, children who
were not participating in the regular School Breakfast Program prior to demonstration implementation but
who would begin participating under the USBP).

Under an experimental design that randomizes schools, the impact of the USBP on student
achievement will be estimated as the regression-adjusted difference in mean outcomes between the
treatment (USBP) and control (SBP) groups of sampled students. These student sampleswill include both
children who participate and those who chose not to participate in the school breakfast program offered
in their schools. Sinceit is anticipated that participation in the school breakfast program at USBP
demonstration schoolswill increase by approximately 25 percentage points, the effect on the children

directly affected will be substantialy diluted by the children (75 percent) who experience no effect. This
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impliesthat large samples of schoolswill be needed to detect impacts--possibly larger sasmplesthan are
feasible, given the $13 million funding constraint.

This chapter develops an eva uation design that represents the best possible gpproach for detecting
USBP impacts, given the funds available for the demonstration and evauation. The gpproachisbased on
adesignthat pairs schoolswithin districts, then randomly assigns each school in the pair, into USBPand
regular SBP status, and finally, selects samples of students from these schools.

The experimental design that is developed must be tailored to the schools participating in the
demonstration. However, since the school districts that will apply for the USBP demonstration are
unknown at thistime, itisnot yet possibleto findizeadl aspectsof thedesign. Thus, inthischapter variants
of the basic design approach are presented. The options presented vary in terms of the method used for
collecting standardized student achievement test data. If more districts apply than are needed for the
eva uation, and most that apply conduct standardized achievement testsof studentsin which the tests meet
eva uationrequirements, then theeva uation contractor woul d not need to administer new achievement tests
inall districts. Thiswould free up resourcesfor the eval uation, enabling it to include more schools; this
would increase the power of the evaluation to detect USBP impacts on students. Thus, one version
assumes that the eval uation will use the achievement data available from district-administered tests; the
other assumesthat di stri ct-admini stered tests can be used to measure student achievement at basaline, but
the eval uation contractor would administer anew achievement test specially designed for the evaluation
during the follow-up period.

In addition, because thereisuncertainty at thistime whether the demondiration will start in September

2000, or later, in January 2001, the design dso includes an option to conduct a pre-implementation survey
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of sudents parents. Thissurvey would beconducted only if demongtrationimplementationisde ayed until
January 2001.

Theremainder of this chapter presentsthe eva uation design approach for detecting USBP impacts.
Section A summarizes overall design approaches available to evaluate the USBP pilot projects. It
concludesthat the preferred approach is an experimental design. Section B describes the basic features
of the recommended experimental design approach. Section C describes datistica precision and power

for detecting USBP impacts on students under the design options.

A. THE CASE FOR AN EXPERIMENTAL DESIGN

Thecentral objectiveof the USBP evauationisto determinewhether making free breskfastsavailable
to all students (1) increases participation in the SBP, (2) increases the number of students who eat a
nutritious breakfast, and (3) improves cognitive and school performance and related outcomes of
participating studentsin settingswhere the demonstration takesplace. The challengefor theevauationis
to isolate changes in outcomes due to the USBP program from changes due to other factors.?

Theidea method for separating program influencesfrom other factorsisto compare outcomesfor a
st of studentswho are offered the USBP and the outcomes of the same set of individuasif they were not
offered the program. However, onceindividualsare offered the USBP, it is not possible to know what
their outcomes would have been if they were not given the opportunity to participate. It can be
approximated only by comparing their outcomesto those of some other group. This other group, denoted

the counterfactual, could be the same individuals before the program was implemented (the pre-post

!Another objectiveof theeva uationisto determinehow participation in the school breakfast program,
in the sense of actually consuming a school breakfast, affects student outcomes. This can be examined
within the experimental design, using methods discussed in some detail in Chapter VII.
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method), agroup smilar to the program group in terms of observable characteristics (the comparison group
method), or agroup that issimilar to the program group in terms of both observable and unobservable
characteristics (the experimental, or random assignment, method).

Intheevauation literature, methodsthat yield correct inferences about whether aprogram improves
outcomesin the settingswhereit istested are referred to as“internaly vaid.”? Therest of this section uses
this concept to assessthe three design options available: (1) the experimental, or random assignment,

design; (2) the pre-post design; and (3) the comparison group design.

1. Random Assignment Designs

Under experimenta designs, “ units’ --in this case, school s—-would be randomly assigned to one of two
groups. the program group and the nonprogram group. When this gpproach isimplemented correctly, the
nonprogram group isStatigticaly equivaent to the program group in termsof observable and unobservable
characteristics.

Strengths. It isgenerally accepted that random assignment methods have the greatest degree of
internal validity. The simple and mechanical nature of random assignment isthe source of itsinternal
vdidity. Whenimplemented carefully, the random assignment design ensuresthat there areno systemetic
differences between the treatment group that is offered a program and a control group that is not offered
aprogram, except the difference resulting from implementation of the program. Theeffects of program

availability areequivaent to postprogram differences between trestment group membersand control group

Another important question that an eval uation may wishto addressiswhether demonstration policies
have similar effectsin other settings or on circumstances beyond the demonstration school districts.
Methodsthat yield resultsthat can be generaized to other settingsaretermed “ externdly valid.” However,
asnoted in Chapter I1, Section D, since FNS sobjectiveisinterna vaidity, the discussion focuses on
internal validity.
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members. All other sources of differences are removed by random assignment. Variation will exist
because of sampling error, but statistical tests can be used to assess whether the differencesin outcomes
for the two groups can be attributed to chance. If thetests show that the differences are unlikely to have
occurred by chance, they can be attributed to the program.

Weaknesses. Random assgnment methodshave someweaknessesin the context of evaluating socid
programs. Thedesgnsrequiredigible participants not to receive program services, so that acontrol group
canbeformed. Withholding benefitsor servicesfrom digibl e participants often makesthe experimenta
designsharder toimplement. 1n the USBP demonstration, the benefit is not having to pay to receivea
school medl. Control schoolswould not be ableto offer breskfastsfreeto dl sudents. Compared to most
random assignment studies, the services denied to the control schoolsand students are not substantial.
Studentsin control schoolswould not be precluded from receiving school breakfasts; it isjust that some
students (reduced-priceand full-price students) woul d berequired to pay some amount toward themeals,

asthey currently do.

2. Nonexperimental Design Alternatives
Random assgnment designs have desirablefeatures. Alternativesto random assgnment are pre-post
and comparison group designs. However, these designswould provide unclear answersto most of the

important questions in the USBP demonstration.

a. Pre-Post Designs
A pre-post design for the USBP eval uation would involve acomparison of SBP participation and

student outcomes between periods before and after implementation of aUSBP. Under thisdesign, the
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group of students being compared with the USBP group isthe same group of students before the program
was implemented.

Strengths. Given that the assumptions underlying the pre-post design are met (substantial effects
occur within ashort period of time), then oneimportant advantage of the designsisthat their implementation
isrelatively smpleand straightforward.® The designsaso are easy to understand because the resulting data
have an intuitive meaning: if outcomes after program implementation are better than outcomes before
program implementation, itisastraightforward conclus on that the better outcomes are dueto the program.

Weaknesses. Few socia programs have dramatic effectsin ashort time. The normislonger-term
followup to assess whether programs have had moderate effects. The basic problem with a pre-post
designisthat it risks making mideading inferences about program impacts, since any changesthat are
observed may bedueto factorsother thanimplementation of the USBP, especidly if substantia time has
elapsed between the pre-program and post-program data collection points, or if participants come to
programs after they experience adverse events. For example, suppose one observesthat participationis
higher in the pogt-implementati on than the pre-implementation period for low-income sudents digible under
theregular SBP. Onewould liketo concludethat thisincreasein participation among low-income students
isdueto implementation of the USBP. However, theincrease might bedue to other factors, such asa
downturn in the economy, which could increase program participation.

Another changethat could affect apre-post andysis of the USBPischangesin student composition
fromyear toyear. Theimportanceof thisfactor would be minimized if the USBP wereimplementedinthe

middle of aschoal year, so that pre- and post-implementation variables were measured during the same

3Except, possibly, for timing i ssues associ ated with coll ecting pre-implementation data, asdiscussed
below.
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school year. A more redistic implementation processwould imply implementing the USBP at the Sart of
aschool year. Also, itispossiblethat the breakfast-eating patterns of studentsarelargely formed early in
the year and that the full effects of a USBP would not be observed in a six-month observation period
beginning in midyear.

For these reasons, pre-post designs are probably not well suited to the USBP demonstration.

b. Comparison Group Designs

Conceptudly, the nearest alternative to random assignment is the comparison-group design. In
comparison group designs, acomparison group typicaly isformed by identifying individuaswho are smilar
to individuals exposed to a program but who, for whatever reason, do not participate. For the USBP
demonstration, comparison group designswould invol ve comparisons of datacollected at the sametime
for students who are and are not in school s offering the USBP program. A comparison group design
would use comparison schools (either within or external to the USBP school districts) and compare
outcomes of studentsin schoolsthat choose to implement the USBP with outcomes of studentsin schools
that do not implement the program. Another strategy isto identify acomparison group from anationa
database.

Strengths. Comparison group designsimprove on pre-post designsin that the comparison group
createsuseful benchmarksfor assessing change. The comparison group’ soutcomesreflect theinfluence
of timeand maturity, allowing the evaluation to provide a clearer look a whether the treatment group’s
outcomes are being influenced by the program. 1n some circumstances, comparison group designs may
also be easier to implement than random assignment designs.

It should be noted that these strengths do not mean that comparison group designs have lower
implementation and data collection costs than random assignment evauations. In fact, comparison group
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designs generdly are more expensive than random assignment designs precisely because acomparison
group must be recruited, whereas the control group is readily identifiable in experimental designs.

Weaknesses. Themgor weakness of comparison designsisthat observed differencesin outcomes
are not necessarily program effects--the design may lack internal validity. Suppose the USBP were
implemented in aset of schools, and outcomes of participantsin the program were compared to outcomes
of studentsin other schoolsto assess program impacts (where comparison schools are either within or
externd tothe USBP didtricts). Differencesamong schoolsthat choose the USBP program and those that
do not could themsalves affect the comparisons. For example, School Food Authorities (SFAS) selected
for the demonstration might choose to implement the program in the elementary schools with low
participation rates among students eigiblefor the regular SBP, in hopesthat auniversal program would
substantially improve participation rates. In this scenario, a key outcome variable would differ
systematically between the schools that could be used for comparison purposes and the schools
implementing the USBP. Whereas many such differences can be measured, and potentially controlled for,
intheandys's, somedifferenceswill remain unmeasured. If these unmeasured differences affect program
outcomes, thereis no direct, reliable way to separate their effects from program outcomes.

Itisnot possibleto know in advance whether unobserved factors cause compari son group outcomes
to be higher or lower than treatment group outcomes. It is safeto say, however, that eva uation resultswill
be affected by at least some bias when comparison group designs are used. There are strategies for
reducingthebias. For example, an evaluation using thisdesign could create different comparison groups
that may incorporate different typesof bias. It would then average theresultsto reduce the biases. Also,

the use of pre-post measures of student outcomes can partly normalizefor differences between groups of
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studentsand reduce bias. These approaches may improvethevalidity of acomparison group design, but
they would also increase data collection costs and evaluation complexity.
3. The Importance of Obtaining Reliable Evaluation Results Favors Using a Random

Assignment Design to Evaluate the USBP Pilot Projects

Trade-offsexist in any program eval uation, more so when school s are the setting for the program.
When the pros and cons of available eval uation design dternatives are consdered, the decision boilsdown
to whether to use acomparison group design or arandom assgnment design in evauating the USBP pilot
projects. Random assignment designsare clearly superior, yielding internally valid impact estimates.
Comparison group designs are plagued by the high likelihood of yielding invalid results.

Thefundamental questiontoaskis. Istheinvalidity from using acomparison group designwithina
tolerablerangein the case of the USBP demondtration? The answer to this question depends on the value
of theinformation. Expanding the current school breskfast program to onein which breskfasts are free to
all students, regardless of family income, may substantially increase the cost of the school breakfast
program. Inan economic climate where public resources are constrained, it iscritical to obtain strong
information onwhether thistype of expenditureisworthwhile--whether it increasesthe number of sudents
consuming nutritious breakfasts, improves dietary intake, and enhances student cognition and academic
performance.

Itishardto arguethat littleisriding on the outcomes of USBP programs. Random assignment designs
aremorelikely to withstand theintense scrutiny an evauation of the USBP will receive. Giventhe costs
of implementing the USBP nationally, being “ close enough” probably is not considered acceptable.

Given FNS sobjective of obtaining rdiablefindings, random assgnment’ sclear superiority inthisarea

over other design alternatives favors using random assignment designs for the USBP evaluation.
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Therest of this chapter specifies the features of the random assignment design.

B. FEATURESOF THE RANDOM ASSIGNMENT DESIGN

A number of decisions need to be made when devel oping arandom assignment evauation design for
the USBP demonstration. This section describesoveral featuresof the design approach for the random
assignment impact study. Theseinclude decisions about the level at which randomization would occur,
whether to formaly incorporate planned variationsin thetrestment, and the definition of the counterfactua
(contral) group. Decisions about the number of districts and schoolsto work with and the precision of the

estimates, are covered in Section V.C.

1. Preferred Approach Isto Randomize Schools

In principle, random assgnment can beimposed at avariety of levels. 1t could beimplemented at the
school level; or, within schools, students or classrooms could be randomly assigned. Anissueto be
resolved is, at what level in the USBP demonstration will random assignment be administered.

Inthe design of random assignment evaluation, it isoften useful first to examinetheimplications of
random assignment at the lowest level--in this case, with students--and then to consider whether the
program’ s structure will be violated or the evaluation’ sresults flawed by such adesign. If violated or
flawed, then one needs to consider doing random assignment at the next higher level (in this case,
classrooms) and repeat the exercise, stopping when the choice does not viol ate the program’ sstructure
and yields unbiased results.

Using this process, the preferred gpproach isto randomly assign schools, not students or classes. If
studentsare randomly assigned within schools, the effects of the USBP on participation rates (and dietary

intake) may not be representative of a fully implemented program, thus lessening the value of the
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demondration. If random assignment were used to offer the USBP to arandom subset of Sudentswithin
demonstration schools, these studentswould constitute the treatment group, and the students not offered
the program would constitute the control group. Comparison of outcomesof the two groups potentialy
could yidd unbiased estimates of program impacts. However, apossible serious problem with randomizing
studentsinstead of schoolsisthat aUSBPimplementedin only part of aschool probably would not have
the sameeffectson participation asaprogram implemented in theentireschool. Asaresult, it may not fully
address some of the evaluation’ smost critical research questions. The beneficid effectsof the USBPon
participation and other outcomes are achieved, in part, because dl students can receive a breakfast free,
thus reducing the effects of stigma. Randomizing students within aschool defeats this purpose, snceonly
some studentswoul d have an opportunity to havefree breakfasts, whereasotherswould not. Inaddition,
asmal demondtration program might not be ableto offer the samekind of breskfast or be publicizedinthe
sameway asafully implemented program. Within-school randomization of studentsalsoislikely to be
more complex to implement than randomizing schools, so that school districtsand schoolsmay resist the
implementation. Similar argumentshold for why it isnot gppropriate to randomize classes within schools.

Using random assignment to choosewhich school sin participating SFAsoffer the USBP eiminates
biases from self-selection of students and would be relatively easy to implement. However, random
differencesbetween school sand their experiencesover time, al e secongtant, will makeit moredifficult
to detect programimpacts. Thelossof precision arises because sample membersin agroup (studentsin
treatment and control schools) are affected by common eventsor circumstances. Thisgrouping causesthe
estimator of the program impact, the average outcome difference, to vary more than when studentsare

randomly assigned.
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Inpractical terms, theimplication of having schoolsasthe unitsof interventionisthat, to estimate
program effects accurately, the evaluation will need to include more schools. Increasing the number of
schoolsinthetrestment group and the control group reducesthevariability of theimpact estimator, because
random events affecting schools have a better chance of canceling each other out. In addition, variation
across school s can, to some degree, be mitigated by matching pairs of smilar schoolswithin each SFA,
then using random assignment to choose which school within each matched pair could offer the USBP.

Matching and Randomizing Schools. Withineach SFA, smilar schoolswill be matched into pairs,
then random assignment will determine which school within each matched pair can implement the USBP.
Thisprocess should result in arandom sample of treatment and control school sthat are matched ona set
of observable criteria, thereby reducing the cross-school variation in outcomes.

To accomplish the matching and randomizing of schoals, thefirst stepisto consider what criteriato
useintheinitid pairing. Severd important characterigticsto consder are thefollowing: number of sudents
enrolled, percentage of students certified for free- or reduced-price medls, racial and ethnic composition
of the school, the SBP participation rate, and school-wide average achievement test scores. Thefirdt three
criteria--school enrollment, the percentage of sudentscertified for free- or reduced-price meds, and race
and ethnicity--areimportant for ensuring that (1) trestment and control schoolsare smilar on demographic
and socioeconomic characteristics, and (2) the face validity of the matching process. Given that both
program participation and school achievement arekey outcomesfor the evaluation, using these variables
asmatching criteria hel ps make the treetment and control sample comparable on key study outcomes prior
to USBP implementation.

Based on experience on other studies using matched comparison areas, sometimesit isimportant to

limit the number of criteriaused in the matching process. The main reason for thisisthat using too many
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criteriafor matching schools prior to randomization may lead to pairs of schoolsthat arenot smilar onthe
most important characteristics.* For example, if the most important matching criterionis, say, student
achievement scores, then using the other criteriadescribed above may lead to pairings of schoolsthet are
less well-matched on achievement scores.

The exact matching criteriaare, in some sense, judgmental. Given the importance of academic
achievement, it islikely that this criterion should be used to pair schools before randomization. The other
criteriadescribed abovea so areimportant for ensuring facevalidity. Inaddition, working withthe SFAs
and school digtrictsisimportant for ensuring that smilar schoolsare paired beforerandomization. Often,
school digtrict staff areinthe best position to offer suggestions on the schoolsin their district that arethe
most smilar. Theprocesswould be iterative: the evaluation team will make initial pairings based on
administrative data, then revise them based on input recelved after the pairings are reviewed by school

district officials.

“Theevaduation of theinfant mortdity initiative, Hedlthy Start, for example, was based on acomparison
sitedesigninwhich outcomesfor the demonstrati on projects were compared with outcomesfor matched
comparison areas. The selection of comparison areasfirgt used an extensive set of matching variables, but
the sel ected comparison siteswere not well-matched to the demonstration projects on the key outcome
of infant mortality. After considerable exploratory analysisand consultation with the project staff, the
matching criteria used were only baseline infant mortality rates and race and ethnic composition.
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2. TheDesign Does Not Include Planned Variation in the Demonstration Treatment

Given the decentrdized nature of the regular SBP, SFAs and schoolsin the demonstration will likely
implement theUSBPinanumber of different ways. Some schoolswill smply makeadl breskfastsfreeand
operate the program just asthe SBP did. Other schools may change where the breakfasts are provided;
for example, they might offer the breakfastsin classroomsrather than the cafeteria, or they might send all
childrentothe cafeteriaasthey arrive at school. SFAsmay a so be cregtive about the menu items offered,
or they serve hot meals.

Idedlly, the evaluation would determine which program features are effective and which types of
studentsare affected. However, learning what workswithin programsis both difficult and expensive.
Schoolswould need to be grouped, and then randomly assigned to different trestment settings or a control
group, since randomizing schoolsin thisway would be the only statistically reliable way to assessthe
importance of various program alternatives and why they are effective.

The possibility of desgning ademongtration that explicitly createsvariationintreatmentsislimitedin
the current Stuation. To achievereasonableleve s of precisonwould require considerably more resources
than are available for the demonstration evaluation (see the sample sizes shown in Section V.C, for the
treatment group multiplied by the number of different treatment interventions). In addition, because of
increased complexities, implementing thisdesign would require grester resources. Toimplement thedesign,
the evaluation contractor would need to carefully define the program variations up front, aswell as
randomly assigning schoolsto one or another of thesevariations. That would require considerably more
discussion with school districtsthan would berequired if there were asingle treatment--to get them to
understand the process and then stick to their assgnment. Thiswould require substantial resources, and

seems to go beyond the congressional mandate.
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Thus, givenresource congtraints, it isnot feasible to plan variation in the trestment in order to assess
theimpacts of different program types. Furthermore, when offering the USBP, it does not seem feasible
to constrain SFAs and schools to adoption of a single type of program setting. Given the current
decentrdization of decison making in school ditricts under the regular SBP, and based on information from
Child Nutrition Program administrators, under anationd USBP policy, SFAsand schoolsprobably would
befreeto provide breakfastsin arange of settings, such as school cafeterias and classrooms. Since that
ishow the program would beimplemented in thelong run, fromthat standpoint it would be more desirable
to test acombination of treatment settingsthan asingleone. That is, demonstration SFAsand schools
should be allowed to implement whatever program they view assensible, given aschool’ snormd breskfast
program and student needs and preferences--subject to meeting the regulations and demonstration
requirements of the USDA breakfast program.

I nformation about the effectiveness of variationsin program festuresisimportant for program design,
however. Sincethedemonstrationwill not explicitly incorporate trestment variation into thedesign, itis
important when devel oping the analyss plansto consider eva uation gpproachesthat will at least shed light
on program effectiveness. Here, therole of the process andysis of program implementation and operation
iscrucid (seethediscussion in Chapter VIII). Other srategieswill, where satistica precision congtraints
permit, include disaggregating parts of theimpact analysis by type of demonstration treatment, explicitly
controlling for trestment variation when anayzing data pooled across different interventions, and conducting
descriptive andyses of differencesin student outcomes for different trestment variations (the latter will be
useful evenwhen available satistica precisonisrelativelow, so asto at least determinewhether thereis

any hint of evidence of major treatment effects on outcomes).
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3. TheRegular SBP asthe Counterfactual

Identifying the appropriate group to compare with the treatment group is another of several key
elements of theeva uation design that needsto be specified. Deciding on the appropriate counterfactua
isimportant because it defines how the evaluation results can beinterpreted. There arethree potentia
counterfactuasfor the USBP eva uation: the regular SBP, the no-breskfast program, and a counterfactua
that includes both schools with the SBP and without it.

Having theregular SBP asthe counterfactual meansthat the eval uation resultswill beinterpreted as
indicating what would happen if the SBP were replaced with a USBP. That is, it indicates how
participation in the SBP would change and how dietary and school-based outcomes would change,
relativeto an environment in which the SBPis offered to low-income students. For example, changesin
dietary intake might occur because the dietary intake of students who participate in the USBP, but who
would not participateinthe SBP, may change. Key outcomes might also changefor studentswho would
participate under either program, if the USBP changed the breakfasts that were offered due, say, to an
increased scale of program operations.

If the counterfactud werethe no-breakfast-program option, the eval uation resultswould beinterpreted
as answering the more basic question of whether the provision of a breakfast program affects student
dietary and school-based outcomes. This comparison would also make possible an assessment of the
effects of the USBP on participation.

FNS has provided direction on the decision about which counterfactua is appropriate for the study.
It recommendsthat the demongtration be limited to those school s dready participating in the SBP, making

SBP school sthe counterfactud for the demonstration eva uation. Whileadesign that includes schoolswith
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no breakfast programs, aregular SBP, and auniversal-free breakfast program has some appeal, severa

considerations point toward using only the SBP as the counterfactual:

C Themajority of schools currently offer the SBP. More than 75 percent of public schools
currently offer the SBP. This high participation rate suggests that schools that do not
participate in the current program are likely to differ substantialy from those that do
participate. The evaluation would need to control for those factors, which adds complexity
to the design. In addition, although one could find schools without an SBP in which to
implement a USBP, the likelihood of having an adequate number of schools not on the
program is relatively low.

C The legidation authorizing the demonstration appears to pose the SBP as the
counterfactual. Section 109(b)(i) states that the goals of the pilot projects are (1) to
“reducepaperwork, smplify meal counting requirements, and makechangesthat will increase
participation in the school breakfast program, and (2) to evaluate the effect of providing
free breakfasts to elementary school children, without regard to family income, on
participation, academic achievement, attendanceand tardiness, and dietary intake over the
course of aday” (italicsadded). Congress recognizesthat there are specific reasons why
some schoolscurrently are not participating in the SBP, such astransportation or scheduling
issues or thefact that the digtrict istoo affluent to make the program cost-effective. Theissue
iswhether apolicy of moving schoolscurrently participating inthe SBPtoward universa-free
breakfast programsis an appropriate policy change.

C It istoo costly to include both no-breakfast and regular SBP as counterfactuals.
Although the evaluation design could, in principle, incorporate both counterfactuals, this
approach might be too costly. If the USBP were implemented both in schools with and
without the SBP, it would be possible to combine the two aternativesinto a“ does not offer
USBP’ counterfactual. However, itislikely that thetwo types of comparisons would need
to be done separately. Thiswould dilute the ability to detect program impacts, particularly
when the number of schoolsin the study islikely to be constrained for budget reasonsand
because the legidation restricts the evaluation to six SFAS.

4. TheEvaluation Will Collect School-L evel and Student-L evel Data
Theevauation questionsposed intheauthorizing legidation focus on the effect of offeringalUSBPon

student decisionsto participatein aschool breskfast program and the effect of that participation on various
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student outcomes.® Thisfocus suggests that the principal unit of analysiswill beindividual students.
However, itisimportant to notethat, even though the ultimate effects of interest occur largely at thestudent
level, in someinstancesit will be easier and cheaper to obtain average school-level data (i.e., school
averages of sudent characteristicsand outcomes) on some variablesand to collect such dataover severa
pointsin time.

The evauation will include both the collection of school records dataon school averagesand student-
level datafor sampled students; it will aso conduct surveys of sampled students. Some analysis of
administrative records data would take place at the school level, and some will take place at the student
levd. (Chapter VII discusses student- and school-level andlyses.) Both units of andysisareimportant and
areincludedintheevauation design. For some outcomes--such as SBP participation, sudent absentegiam,
tardiness, disciplinary actions, health (visits to the nurse while at school), and student academic
achievement--the eva uation will conduct andysesat both the school level and theindividua-student level.
For outcomes such asdietary intake and qudity of diet, cognition, and student behavior, the evauation will
measure the outcomes by surveying individualsand/or their teachers and parents, since schoolstypically
do not collect the dataonindividuds, and, because of the costs or logistical problems. Inthissituation, the

appropriate unit of analysisistheindividual student.

5. TheEvaluation Will Exclude Kindergarten Students from the Survey Resear ch Sample
Thelegidation authorizing the demondration restricts participating schoolsto eementary schools. The

growing trend inthe United Statesisfor e ementary schoolstoincludekindergarten and grades 1 through 5

Thelegidation authorizing the demonstration lists aschool-based question aswell, which isto measure
the effect of the USBP on the paperwork schools are required to complete.
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(although some elementary schoolsincludegrade 6). Evenif dl the aforementioned gradesareincluded
in the demonstration, there is the issue of whether the evaluation should include al the grades.

Of particular concern iswhether the evaluation should include kindergarten students. Including
kindergartnersintroduces severa complications. Kindergartenisnot universal, theway other gradesare.
Many kindergartens operate on half-day schedulesand thusdo not provide aschool breakfast program
for kindergarten students. Moreover, children attending afternoon kindergarten sessions at schools that
have breakfast programswould not get the opportunity to participatein aschool breakfast program. One
solution would beto confine the analysisto kindergartensthat had morning operations (that is, those that
includefull-day kindergartensand thosewith morning haf-day kindergartens, but excluding afternoon-only
programs). These anayses, however, would need to carefully control for type of kindergarten (full-day
versusmorning session only) and for other student and family characterigtics, Since children attending full-
day and morning-only kindergartensprobably differ. If theaternative--including all kindergartens--were
adopted, then the eva uation would need to impose adifferent sampling Strategy for afternoon kindergarten
children. Thisisbecausefamily and student characteristics may differ among morning and afternoon
children, and it could not be assumed that data collected for morning studentswould be representative of
afternoon or all-day kindergarten students.®

In addition, some of the key outcome measureswould be difficult to collect from kindergarten children.
For example, many dietary surveyshave not been administered to these children. Thedementary school
component of the SNDA-1 sampleincluded childrenin grades 1to 5. The 1994-1996 CSFI| dietary

recall instrument was administered directly to children 6 and older (with some assistance from parents of

There are dternatives to public school kindergarten programs, such as Head Start and private
programs. Thiscomplicatesthe andyses, snceit meansthat the USBP may affect whether or not students
attend public school programs, possibly affecting who shows up in public schools.
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children6to 11), but parents completed theinstrument for children younger than 6 (which would include
most kindergarten children). Published achievement testsare availablefor grade K, but digtrictsand states
aregenerally reluctant to usethem, preferring instead to use* readinesstests.” Usudly, special-education
statusis not adequately assessed beforefirst grade--akey control variable that would not be availablefor
kindergarten students.

Theabovediscusson indicatesthat saverd complications arise from induding childrenin kindergarten.
While these complications are not insurmountabl e, the added complexity, aswell as the uncertainty about
the comparability of findings between kindergartners in treatment and control schools, leadsto a
recommendeation to excludekindergarten children from the survey research samples, but not from other
componentsof theevauation. For example, usng available adminigtrativerecordsdata, theevauation will
examine the effects of the USBP on these children’ s participation and school attendance and other

outcomes.

6. TheEvaluation Will Include a L ongitudinal Component

Animportant design question to resolveis: How many rounds of outcomesdata should the evauation
collect on dietary intake and student achievement? Thereare two issuesto take into consideration when
makingthisdecison. Thefirstiswhether multipleroundsof student outcomesdataarerequiredin order
to rdiably estimate USBP impacts on studentsand, if so, how many. That isthefocusof thissection. The
other issueis how long students should befollowed to assess both short- and longer-run program impacts,
which is discussed in the next section.

Itisusudly not necessary to supplement follow-up dataon treatment and control group outcomeswith
the collection of baseline outcomes data to reliably estimate program impacts. If random assignment is
performed correctly, then trestment and control memberswill not differ systematicaly intermsof measured
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or unmeasured characteristics at basaline, regardless of whether the characteristics are outcomes or not;
therefore, smple comparisons of the mean outcomes of treatment and control groups during a post-
implementation (follow-up) period will produce unbiased estimates of program impacts.

More often than not, basdline data on characteristics (including data on some outcomes) are collected,
since collecting these datausudly is straightforward and re atively inexpendve and benefitstheandysesin
thefollowing ways: itispossibleto improvethe precision of theimpact estimates by usng multivariate
anaytic modelsto control for the characteristics of individuals (particularly useful when conducting
subgroup analyses); and it results in both more characteristics in which to evaluate whether random
assignment was implemented correctly and to consider how impacts vary by subgroup.

Deciding whether the USBP eva uation should collect student outcomes dataat baselinefor outcomes
such asdietary intake and student achievement (if the eva uation contractor hasto administer achievement
teststo sudents) isespecidly important in the USBP demongtration eva uation because of therdatively high
costsinvolvedin collecting thedata. Administering dietary intakeinterviews and conducting achievement
testsisextremely expensive because of the complexities of the data collection and the need to collect the
datain person. Given evaluation resource constraints, collecting baseline data on dietary intake and
achievement mean that follow-up data collection on other types of outcomes must be limited to asingle
round of datacollection. To judtify that kind of trade-off, there mugt be vitd anaytica reasonsfor collecting
outcomes data at baseline.

It turnsout that it iscritical to obtain information on student achievement at two pointsin time (either

at baseline and at followup or at two follow-up periods).” Even with relatively large samples and a

"Having achievement test datafor three pointsin time would be even better, sinceit would enablethe
evauation to implement an individual, fixed-effects estimation method that would control to some degree
for selectivity bias (see discussion in Chapter V11).

107



randomly assigned control group, it isexpected that the evaluation will not be able to estimate student
achievement reliably if based only on asinglefollowup, because of the need to detect relatively small
impactsin the overal student sample (see SectionV.C). Thevariaionintest scoresdueto student abilities
and thevariation dueto the myriad differencesin education policiesand interventions across schoolsand
districtswill makeit difficult to detect any effectsof USBP availability. Theavailableevidenceonthe
determinantsof achievement test scoressuggeststhat, a aminimum, onewould need longitudina datawith
two time points (abenchmark and followup) for each sampled student; the eva uation should also collect
data on family background and student disability statusto control for those characteristics.

Theevauationwill obtain basdlineand follow-up dataon student achievement. (Whether thedatacan
come from existing district-administered tests or new teststo be conducted by the eval uation contractor
cannot bedecided until FNSfindsout which SFAsapply.) Inrdiably estimating impacts, it appearsless
critica to collect two rounds of data on other student outcomes, such asdietary intake. Analysesof CSFII
datasuggest that dietary intake a any point intimeisweskly corrdated to prior intake, and the correlation
becomes substantialy weaker as more time el apses between preprogram and postprogram data collection
points® The andytic benefitsof having dataon dietary intake at two pointsin time (reducing variance) do
not appear to justify the increase in costs of collecting the data.

The Cross-Sectional and Longitudinal Samples. The evaluation will include two partially

overlapping samples. One component isacross-section sample of studentsfrom al grades 1 through 6.°

8The CSFII collects dietary intake dataon individuals at two pointsin time. We regressed CSFl|
samplemembers intakein Day 2 onavariety of control variables, first without Day 1 intake, thenwith Day
lintake. We examined whether the earlier intake datawere highly correl ated with later intake, resulting
inahugeincreaseinthe R-square. The R-squareincreased, but not substantialy, and theoveral R-square
remained fairly low.

*Studentsin Kindergarten will dso beincluded, but only inthe analysesof administrative records data
(seethe earlier discussion in Section V.B.5).
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FIGURE V.1

DATA COLLECTION DESIGN: STUDENT SAMPLES

School Year 1999 - 2000 School Y ear 2000 - 2001 School Y ear 2001 - 2002

Fall 1999 Spring 2000 Fall 2000 Spring 2001 Fal 2001 Spring 2002
Cross-Section and

Panel Cohor Panel Cohorts Panel Cohor

Grade 1
Grades Grades
1-5 o Grades R 3-6
~ 2-6 g

Grades 2-6 Students Move

Augmented Sampl €*
Students Move




If the demonstration startsin school year 2000 - 2001, then the cross sectional sample will be studentsin
grades 1 through 6in SY 2000 - 2001 (see FigureV.1). These studentswould be surveyed once, during
Soring2001. Atthat time, sampled studentswould beadministered dietary recalsand given cognitiontests;
they would al so be surveyed about their attitudes toward school breskfast and school climate. Oneof thelr
parents would also be administered a short survey to obtain data on parental attitudes and household
characteristics, including the household’ s food security.

The second component tracks alongitudina sample of cohorts of studentsin the study schools, based
on administrative records.’’ Initsmost basic form, thelongitudinal samplewould consist of the cohorts
of studentsin grades 2 through 6 at the time of demondiration startupin SY 2000 - 2001 (see Figure V.1).
The baseline measure of student achievement would come from district-administered tests taken ayear
earlier, in gpring 2000, when the sudentswerein grades 1 through 5; the follow-up measure would befrom
either adistrict- or evaluation contractor-administered test, taken in spring 2001, when the cohort of
students are in grades 2 through 6.1 Operationally, the sampling for the longitudinal analysis entails
selecting asomewhat larger cross-sectiona sample of studentsin grades 2 through 6in SY 2000 - 2001,

then otherwise would be needed to support the planned cross-sectional analyses. Thelarger sampleis

1%As noted, the longitudinal data collection would involve one round of achievement testing
administered by the eva uation contractor, if district-administered test dataare not available for the follow-
up period.

1 the districts test el ementary students annually so that three years of achievement test data are
available, then the eval uation could estimateimpacts on sudent achievement usinganindividud fixed-effects
“difference-of-differencesmodel” (see discussion in Chapter V1I). Inthiscase, the cohort of students
would be students in grades 2 through 5 at the time of demonstration startup. The three student
achievement measureswould be: oneintheyear beforeimplementation of the USBP (spring 2000), when
the student cohorts are in grades 1 through 4; one during the first year of the demonstration (spring 2001),
when students arein grades 2 through 5; and onein the second year of the demonstration (spring 2002),
when students are in grades 3 through 6.
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necessary to offset theinfluence of student mobility. That is, Snce sudents moving into the school district
during SY 2000 - 2001 would not have an achievement test score for the prior school year, SY 1999 -
2000, proportionately more studentsin grades 2 through 6 need to be sampled for the evaluation. Itis
anticipated that approximately 15 to 20 percent of studentsin thedemonstration siteswill moveinto the
school the district since the spring of the previous year.

Followingindividua cohortsof studentsfor at least two pointsat atimeisthebest design for assessing
program impacts on student achievement. Which gradesto follow will ultimately depend on the schools
selected for the demonstration and which grades and the frequency students are tested. Interviewing
students from the full set of grades 1 through 6, who, at the time of data collection, attend study schools
dlowsfor an overdl andyssof the effects of the school-leve intervention on students attending the schools.

Attrition. Mogt likely, dl or nearly dl the schools selected for the evauation will remainin the study
samplefor the duration of the evaluation. Students, however, move, either within school districtsor out
of schoal digtricts. Student mobility oftenisamagor anayticissueto consider inlarge-scae evauations,
especiadly with interventions known as“intention to treat.”  Such interventions often use the individua
sudent asthe unit of assignment and anaysisand, when mohility occurs, it iscriticd to follow those sudents
who moveto assessimpactson theorigina group “ offered” theintervention. Tracking sudentswho move
iscodtly and difficult. Ultimately, study findingsmay be affected by the extent of mobility and the ability to
track students who move.

Many of the planned data collection activities--dietary recal, student and parent surveys, cognitive
tests, and teacher surveys--are single point-of-time efforts, so student mobility isnot amgor issue. The
collection of student achievement data, however, introduces alongitudinal component to the USBP

evaluation. Because of the need to examine the impact of school breakfasts on growth in student
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achievement, achievement needsto be measured at aminimum of two pointsintime. Sampleattritionis
an issue to consider when planning the collection of student achievement data.

Fortunately, because schools are the recommended unit of assignment for the pilot projects, the
mobility of studentsin the context of the USBP demonstration and eval uation does not have the anaytic
complications (other than the need for higher initid sample sizes) it would haveif individua studentswere
the unit of assgnment. Unless student mohility isrelated to the USBP intervention (whichisunlikely), there
isno andytic reasonto follow those studentswho move out of the study schools and who do not receive
the USBP intervention during the period of time when growth in achievement is measured.*2

Themainimplication of sudent mohility isthat the sample used to examine program impacts on sudent
achievement must be studentswho are in the sudy schools at the two pointsin timewhen the achievement
dataare collected. Because of the expected attrition between school years, initial sample sizesfor the
student achievement study component must be large enough to account for the fact that a certain
percentage of those sampled will move and not havefollow-up dataon student achievement. Alternatively,
the student achievement sample could include some studentswho move to the USBP schoolsduring the
second year of the demondtration, if achievement test data could be obtained from their school records for

the previous year.

7. Length of the Follow-up Period
Another agpect of the design that must be specified isthe length of the follow-up period. Idedly, one

would like afollow-up period long enough to assess both short- and longer-run impacts of the USBP on

2For students who wereinitialy inthe USBP schools, if they move from those schools and are not
there during the time when change in student achievement isbeing measured, there can be no impact of the
USBPfor them. If the USBP wereimplemented nationwide, presumably studentswho movewould move
to other schools with the USBP.

112



elementary school students' academic achievement. The legidative requirement that the demondtration is
to last for aperiod of three consecutive school years meansthat studentsat trestment schoolswill, & most,
be able to receive breakfastsin auniversaly free setting for three years; after that, they will revert to the
regular SBP program, should the schoolsthey attend participateinit. Thecritica question to answer inthe
caseof the USBP demondtration (Snceit lastsonly threeyears) iswhether the eva uation should conduct
longitudina followup on students during periodsafter the demonstration ends, in order to assesslonger-run
impacts.

Alternative1l: ConfineStudent Followup tothe Demonstration Period. One possibledesign
would limit student followup to the period in which the demongtration is active--that is, when udentsare
offered USBP meds. Such adesign could support athree-year longitudina followup for sudentsinitidly
ingrades 1 through 4 (if elementary schoolsin the study include grade 6). Impacts on students could be
assessed at the end of year 1, then in the second year, and, resources permitting, during the third year of
the follow-up period.

The advantage of thisdesignisthat it providesinformation on the effects of the USBP on student
outcomeswhileitisstill possible to participate in the program. For example, the design could find out
whether the program hasadifferent impact on studentswho start receiving USBP mealsin thefirst grade
and stay through thethird grade, than it hasfor studentswho begin participating later, say, inthethird grade
and continue receiving mealsthrough thefifth grade. 1naddition to assessing theimpacts according to the
timing of participation, the eva uation could examine the impact of participation according to the duration

of participation (for example, received meals for one year versus two years versus three years). In
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principle, the effects of the duration and timing of participation can be estimated from aregresson modd,
with duration of time in the school and grade of entry into the study school as explanatory variables.®

Alternative2: Conduct Student Followup After the Demongtration Ends. Andternativedesign
would include followup during the postdemonstration period, when USBP breskfasts are not available.
Such adesign would enable the eval uation to address research questions such as: (1) What are the longer-
term effects of USBP participation on participation in theregular SBP? What are the longer-term impacts
on student achievement? Do effectson these outcomes persist over thelonger term, or do they fade over
time? Do impacts appear later in the students academic career? Do they become stronger over time?

Takethe case of participation in the regular SBP. Suppose that participation in the regular SBP by
low-income students in the postdemonstration period is greater for studentsinitially offered USBP
breakfasts than for children attending regular SBP schools. That may occur because, by providing
breakfasts without regard to family income, the USBP reduces the stigma of program participation, and
that impression is carried forward by students into their middlie-school years. Based on the finding,
Congress, to reducethe costsof the USBP, might decideto authorizeit in only elementary schools, satisfied
that participationin theregular SBP will remain high for children most in need asthey moveinto middle and
high schools.

Thesituation ismore complex in the case of achievement. Supposethat over alonger period, the
impacts on student achievement disappear. What doesthat mean? It isconsistent with no longer having
accesstothe USBP: apositiveimpact might have persisted if the program werestill in place. Butit aso

might be the case that the effect would have disappeared even if the program were still available to

BFor students attending USBP schools, the control variableswoul d be program-school duration and
thegrade at which they enter the demonstration. Thevariableswould be defined similarly for students
attending control schools (regular SBP), but in terms of control schools.
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students, reflecting the normal maturing of students. However, without giving students the opportunity to
participate in the USBP over the longer period, it isimpossible to disentangle the reason.

The main disadvantages of adesign that follows students beyond the demongtration period are that
itiscomplex and expensive to implement. While the research objectives that require collecting data after
the demonstration appear interesting, they appear to be of second-order importance and the data could
not alwaysbeinterpreted. 1naddition, unless more resources could be added to the demonstration and
evaluation, it is not feasible to collect data beyond the demonstration period. Focusing on the
demonstration period appearsto bethe most prudent use of resources, and will befollowed for the USBP

evaluation.

C. STATISTICAL PRECISION AND POWER

Thissection discussesthe satistical precison levelsfor thefour design dternatives. Section 1 defines
the design aternatives that are considered. Section 2 describes the key assumptions that underlie the
precisonanaysis, while Section 3 highlightsanumber of factorsthat substantially influencethelikely
datistica power levelsthat canbeachieved. Detailed findingsabout trade-offsbetween satisticd precison

and sample sizes for various aspects of the analysis are presented in Section 4.

1. Design Options
Thedesignto eva uate the USBP pil ot projectswill match and randomize schools. Theactua number
of schoalsto beincluded in the demondration and evauation will depend on demongtration school didricts

ability to provide achievement test data on sampled students.
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Design Alternative 1, the preferred design, assumes that districts will be able to provide data on
student achievement test scoresat both baselineand during the post-implementation follow-up period. If
demondtration school districts cannot provide follow-up data on student achievement, then the evaluation
contractor would need to conduct one round of achievement testing during the follow-up period (Design
Alterndtive 2). Becauseitismore codtly to test students then obtain existing test data from demongtration
school digtricts, fewer schools and students would be sampled under Design Alternative 2. The design
aternatives are asfollows:

C Design Alternative 1a: Districts Will Supply Baseline and Follow-up Student
Achievement Data. Thefirst design alternative pairs 144 schools, then randomly assigns
each school inthe pair into elther trestment (USBP) and control (regular SBP) schools--72
schoolsin each of the treatment and control groups. It collects detailed dataon 30 students
per school, or atota of 4,320 students. Under this design, administrative records data and
student survey and test datawould be used to assessthe impact of the USBP on participation
and avariety of student outcomes such asdietary intake, attendance, cognition, and student
achievement.

C Design Alternative 2a: Evaluation Contractor Conducts Student Achievement Test
During the Follow-up Period. Thisdesign pairs 120 schools, then randomly assigns each
school inthepair into treatment (USBP) and control (regular SBP) schools--60 schoolsin
each of thetreatment and control groups. It would collect dataon 30 students per school, or
atotd of 3,600 students. Aswiththefirst design, thisdesign will use administrativerecords
data and student survey and test data to assess the impact of the USBP on participation,
dietary intake, attendance, cognition, and student academic achievement.

Asdiscussed later inthis chapter, one potentia limitation with both designsisthat program effectsare
difficult to detect because of the dilution of effects on “treatment” students who participate by the substantid
number of students who do not participate and hence are not directly affected by the program. If
implementation of the USBP demondtration should be ddayed until January 2001, then apreimplementation

survey of sampled students' familiesin order to identify students who would likely become new USBP

participants, could be conducted under either design asameansfor addressing this problem. Each design
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aternative therefore includes an option for conducting a premplementation survey (these are denoted
Design 1b and 2b, respectively).

For each of the above alternatives, as discussed in Chapter VII, two major types of analysis of
outcome variableswould beconducted. One method--the analysis of availability--essentialy compares
the means of the students assigned to treatment status and those assigned to control status.™ Itisthisfirst
method that fully draws on the experimentd design; the experimenta design essentidly diminatesrisks of
selection bias problems. However, a second line of analysis will focus direction on participation,
comparing USBP studentswho actually participatein the program with those of comparison studentsnot
receiving school breakfasts™® Thisandysisis more subject to problems cause by sdlection bias, but it has
greater statistical power if selection bias proves not to be a significant issue.

Inthe discussion that follows, power level s associated with each of thesetwo linesof analysisare

considered.

2. Assumptions
The approach to examining the precision of estimates for proposed sample sizesfor thetwo design
dternatives and optionsisto estimate the smalest true program impact that will likely lead the evauation
to conclude statistically that the USBP program has an impact. The calculations assume the following:
C Using One-Tailed Difference-of-Means Tests at .05 Significance Level, 80 Percent

Power. Theeva uationwill concludethat aprogram hasanimpact if the Satistical test rgjects,
at the 95 percent confidence level, the hypothesis that treatment and control means are

¥Toincrease precision, these and other comparisons discussed in the text will be regression-adjusted.
See Chapter VII.

BSeparate compari sons of USBP participants and USBP nonparticipants, and of USBP participants
and SBP participants, will aso be conducted.
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identical. The minimum detectable impact is calculated so that the evaluation has, at a
minimum, an 80 percent chance of concluding that the program had an effect if, in fact, an
effect of the assumed size exists.’®

Not Generalizing Beyond the Demonstration SFAs. The evauation findings will
generdizeto thesix SFAsinthedemondration. That is, Sncethe objective of the evaluation
isto reliably estimate the impacts of the USBP on studentsin schoolsin the demonstration
digricts(internd vdidity), thefindingsdo not generdizeto al SFAsinthecountry (that is, the
between-SFA variance component is taken out, or ignored, in the calculations).

Balanced Design. Itisassumed that thereisan even split between treatment and control
schoolsin each SFA.Y

A 25 Percent Increase in School Breakfast Participation. It isassumed that the USBP
will increase student participation in school breakfast by 25 percentage points (from 30
percent to 55 percent).

Using Reading Score as the Achievement Measure. For the analysis of academic
achievement, a reading score for the verbal measure of student achievement is used.'®

Using Statistical Controlsfor Achievement and Dietary | ntake Outcomes. Regression
adjustments are included for the achievement and dietary outcomes. The analysis of
achievement includes ameasure of prior achievement; the andysis of dietary intake does not
include a pre-measure of intake, since it has very weak explanatory power.

°For ssimplicity, all of the cal cul ations presented in the report assume aone-tailed test. However,
some of the hypothesesthat will betested will usetwo-tailed tests. For those outcomes, the minimum
detectable differences will be higher than those shown in the tables, by approximately 12 percent.

¥An unbal anced design, in which more school s or students are assigned to the control group, would
save demonstration (breakfast subsidy) costs. For practical purposes, in the discussion of thischapter,
unbalanced versionsof thedesignsyield gpproximately the same magnitudes of precison showninthetext

for balanced designs.

8These data are from a large, single school district in Minneapolis that used the California
Achievement Test. Precision estimateswere conducted using vocabulary aswell asmath computation and
concepts measures. The results are similar to those reported in the text for reading achievement.
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3. FactorsAffecting Precision Levels
Inorder to understand the precision leve findings presented | ater, it isuseful to focuson two factors
associ ated with the planned USBP eva uation which have important effects on attainable precision levels.

The two factors are;

C The*Dilution” Effect. The USBPwill likely affect only the studentswho actually start
receiving school breakfasts under the USBP, and thiswill be aminority of students. Many
students--on average, 25 to 30 percent--will already be participating intheregular SBP, and
their outcomes are not likely to be substantially affected by the introduction of school
breakfasts since USBP and SBP breakfasts will likely have the same nutritional quality.
Among the other students, significant numberswill continue to not participate in school
breskfast, either because their families chooseto continueto provide breskfast at home or for
other reasons. The precision calculations are based on an assumption that the increasein
school breskfast participation will be gpproximatdy 25 percentage points (thet is, an increase
from 30 to 55 percent). In the experimental-versus-control comparisons, which are the
essence of thefull application of the experimental design, the effects of school breakfast on
those 25 percent who are new participants are diluted by the 75 percent of students whose
participation is not changed, making it difficult to detect USBP impacts.

C Variation Between Schools. The second factor that may limit the precision in the
demonstration is that, even with pairing of schools on measured characteristics prior to
randomization, therearelikely to be significant unmeasured differences between the schools.
Thisvariation, becauseit iscorrelated with treatment status, tendsto confoundthe analysis,
making it difficult to disentangle school differences from the effects of the USBP.

The possibility mentioned earlier and discussed |ater in thischapter, of conducting a preimplementation
survey at the schoolstoidentify the students most likely to participate in the USBP, representsapossible
goproach to deding with the* dilution” problem. In addition, using analysis approaches which are not based
directly on the experimental design representsadifferent way of addressing this problem (seediscussion

in Chapter VI1I). In particular, it would take advantage in the analysis of the fact that the evaluation can

observe which students actually participate in the USBP, thus making it possible to sharpen the
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comparisonsintheandyss, though at the cost of lowering some of the advantages of the pure experimentd
design.

For agiven number of schools, adding more children per school to the design has only very limited
effectsin solving the problem arising from school-leve variation. At thelimit, evenif theevauation had data
on all the children in aschool, and hence could measure the school means perfectly, therewould still be
only alimited number of school observations with which to estimate trestment effects. Rather, increasing
the number of schoolsinthe USBP and control group isthe best method of reducing the variability of the
impact estimator. However, theability of the eval uation toincrease the samplesof schoolsisconstrained

by the amount of funding available for the demonstration and evaluation.®

4. Detailed Precision Estimates of the Effects of the USBP on Student Outcomes
Thissection presentsestimated minimum detectabl eeffectsfor thetwo dternative designsand options.
The sample sizes (in terms of schools and students) that underlie the precision estimates reflect
approximately thelevel of resourcesavailablefor thedemonstration. Essentidly all thedesignsincluded
in this overview section can be considered feasible for the demonstration.
For each of the alternatives and options, the middle of Table V.1 displays minimum detectable

effects, which are defined as the smallest demonstration effects the analysis could reliably detect, if

¥Randomizing students within schools represents a possible way to get past this problem by
essentialy diminating the correlation between children’ streatment status and school differences. But this
approach has the drawback that the treatment itself less realistically mimics what would take placein a
national program. For example, itisnot clear that aprogram offered to, say, half the studentsin a school
would draw in the same number of studentswho would be drawnin by afull-school program. Thiswould
be aproblem not only for examining participation effects, but for examining achievement effectsaswell,
since one does not know that the students drawn into the program are representative of those who would
bein afull-school program. Inaddition, implementing this experiment would be complicated and schools
would probably not participate. For these reasons, adesign including within-school randomization of
students was rej ected.
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TABLEV.1

OVERVIEW OF THE STATISTICAL PRECISION OF THE ALTERNATIVE IMPACT EVALUATION DESIGNS

Design Alternative 1: Baseline and Followup
District-Administered Achievement Data Available

Design Alternative 2: Evaluation Contractor Must
Conduct a Follow-up Achievement Test

Without Preimplementation

Survey?®

With Preimplementation Survey®°

Without Preimplementation

Survey?

With Preimplementation Survey®°

Sample Size’

144 schools; 4,320 students

144 schools; 4,320 students

120 schools; 3,600 students

120 schools; 3,600 students

MDEs: Experimental-Based M ethods

Participation (in percentage points) 6.7 6.7 7.3 7.3
Dietary Intake (percentage of RDA)
Food energy 6.0 35 6.5 3.9
Calcium 114 6.6 125 7.3
Academic  Achievement (percent of 27.2 16.0 29.8 18.0
standard deviation)
MDEs. Nonexperimental-Based Methods
Dietary Intake (percentage of RDA)
Food energy 19 19 21 21
Calcium 3.6 36 3.9 39
Academic  Achievement (percent of 8.7 8.6 9.5 9.4

standard deviation)

NOTES: Seetablesin Section V.C.4 for formulas used to calculate precision of estimates.

21f the demonstration startup is delayed to January 2001, then the evaluation will include a preimplementation survey to attempt to identify students in the treatment and control groups most likely to become
new breakfast program participants. Precision estimates shown assume preimplementation survey predicts new participants at least 50 percent of the time (that is, of the parents who are surveyed that say

their children would become new participants and being compared in the treatment and control groups, 50 percent of the students would, in fact, become new participants under the USBP).

The design is a “balanced” design, in which half of the school s are USBP schools and half regular SBP schools. Demonstration costs will be lower if an “unbalanced” design, that is, one with more SBP than
USBP schools. Statistical precision will be somewhat lower under an unbalanced design.

¢Calculations assume that the preimplementation survey method will enable the evaluation to accurately predict “would be new participants’ at least 50 percent of the time (that is, of the students currently not
participating in the regular SBP who are surveyed that say they would participate in the USBP and being compared in the treatment and control groups, 50 percent of them would in fact become new participants

under the USBP).

MDE = minimum detectable effect




indeed there are effects. These minimum detectable effects are shown for four illustrative outcome
measures. school breskfast program participation, intake of food energy, intake of calcium, and scoreson

a standardized reading test.

a. Precison for Detecting | mpacts on USBP Participation

Itisestimated that between 25 and 30 percent of students attending e ementary school s participating
intheregular SBP recaive aschool bregkfast on atypica school day (Burghardt et d. 199348). Sincethere
have been only afew eva uations of auniversa-free school breskfast program, and none have used random
assignment, it isdifficult to know what kinds of effectson breakfast program participation to expect and
planforinthe USBP demonstration. Based on existing literature and theinformed opinions of experts, it
is expected that participation in USBP schools would increase by 25 percentage points.?

Asshownin TableV.2, both design alternatives would be ableto detect the effectson participation
considerably smaller than the effects expected for the demonstration. For example, under Design 1, with

144 schools (72 treatment and 72 control), an anaysis of student participation based on school averages

Pl ncreasesin student participation aslow as 12 percentage points (an increase from 15 to 27 percent)
have been foundinastudy of three schoolsin Baltimore and Philadel phia school districtsin which the
programs provided breakfastsin the cafeteriawithout any enhancements (Murphy et a. 1998). Onthe
other hand, if schools makethe program part of the school day (for example, by linking breakfaststo the
classroom, ether directly by serving breskfastsin the classroom, or moreindirectly by having al members
of the classgo to the cafeteriaas agroup), then participation could increase by as much as 50 percentage
points, where approximately 75 to 80 percent of students would participatein the USBP (Murphy et al.
1998b; Murphy et al. 1999; and CAREI 1997). Since SFAswill have to make application for the
demondtration, it islikely that the schoolswould have agreater degree of enthusiasm about being sdlected;
therefore, they might have ahigher rate of participation than was observed in the Batimore and Philadelphia
school digtrictsand what istypically observed for Provision 1 and I11 schools. The power calculationsin
thisreport assumeanincrease of 25 percentage points. Thisiscong stent with the notionthat most schools
will offer the breakfastsin the cafeteriaand operate the program essentialy the same asthe regular SBP,
but with some enhancements to encourage participation.
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TABLE V.2

MINIMUM DETECTABLE IMPACTS FOR THE UNIVERSAL-FREE SCHOOL
BREAKFAST PROGRAM EVALUATION: PARTICIPATION EFFECTS

(Percent)
School/Students? School-Level Student-Level
120 Schools 8.3
30 Students per School 7.3
144 Schools 7.6
30 Students per School 6.7

SOURCE: Means, standard deviations, and cross-school and cross-food authority components of variance
for the school breskfast participation were computed using datafrom the 1992 School Nuitrition
Dietary Assessment public use file. For documentation see Forkosh, Elyse, and Nancy
Wemmerus. “ School Nutrition Dietary A ssessment DataFile Documentation, Volumes| and
[1.” Princeton, NJ: Mathematica Policy Research, February 1994.

NOTE:  Minimum detectable effects are estimated for asimple one-tail test for differences of means
between thetreatment group and the control group, with aleve of significance of 5 percent and

apower level of 80 percent.

The formulafor the school-level estimateis:

1
AS¢

)

Detectable Effect * 2.49F | (—=—)% (
AST

The formulafor the student-level estimateis:

1
ASC

Detectable Effect * 2.49 F\J 1828 0(—~— w1 youo2 [(%) % (
A

)]1
ASTNT ~ ASCNC

wherethefirst term under the squareroot is student-level variance and the second termiscross-
school variance. In particular, F isthe standard deviation, 2 isthe proportion of variance due
to cross-school variance, (isthe proportion of variance dueto cross-food authority variance,
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TABLE V.2 (continued)

N™ and N© are the number of students sampled in each of the treatment and control schools, S
and S are the number of treatment and control schoolsin each school food authority, and A
isthe number of school food authorities. Theformulas are set up to assume thet the results are
being generalized only to the participating food authorities. For thisreason, thereisno cross-
school food authority term in the formula.

#The computationsassumethat the number of observationsin each group (trestmentsversuscontrols) being

compared is half the sample size listed. For example, in the design with 120 schools, 60 arein the
treatment group and 60 are in the control group.
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from administrative records data would be able to detect an increase in participation as low as 7.6
percentage points. If the andysswere conducted using microlevel dataon individua students, the precison
would be somewhat greater. For analyses at the student level, a 144-school design with 30 students
sampled per school (atotal of 4,320 students) would detect participation impacts as small as 6.7
percentage points.

Under thedesign that involvesrandomizing 120 schools, the eval uation could detect participation
impactsassmal as8.3 percentage pointsusing datafrom school administrativerecords. If the participation
andysisis conducted using microlevel dataon asample of 3,600 individua students, the precison would

be 7.3 percentage points.

b. Precision for Detecting Impactson Dietary Intake

The minimum detectable differences in regression-adjusted mean differences in dietary intake,
expressed as a percentage of the Recommended Dietary Allowance (RDA) at bregkfast, for two nutrients,
food energy and cacium, are presented in thissection. In order to provide areference point against which
to consider the minimum detectabl e differences that are presented, note that previous research has
estimated that eating aschool breskfast increases studentsintakes of food energy relative to the RDA by
6 percentage points, based on datafrom SNDA (Burghardt et al. 1993a): it is estimated to increase
participating student’ sintake of calcium relative to the RDA by 11 percentage points.

Detectable mpactson Dietary | ntake Achieved Without Conducting a Preimplementation
Survey. Under Design 1, with 144 schools and 4,320 students, the evaluation would be able to detect
USBP effects on food energy, expressed as a percentage of the RDA, of about 6.0 percentage pointsfor

the students affected (see Table V.3), using experimental-based analysis
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TABLEV.3

MINIMUM DETECTABLE USBPIMPACTSON DIETARY INTAKE WITHOUT PRE-IMPLEMENTATION SURVEY
(Student-Level Analysis: Comparisons of Means of the Full Trestment and Control Group Samples)

Minimum Detectable Difference (Percentage Points)

Intake Relative to the RDA
Sample Size? Food Energy Calcium
120 schools/3,600 students 6.54 12.54
144 schools/4,320 students 5.96 11.44

SOURCE: Means, standard deviations, and cross-school and cross-food authority components of variance for the dietary measures were
computed using data from the 1992 School Nutrition Dietary Assessment public use file. For documentation see Forkosh, Elyse
and Nancy Wemmerus. “School Nutrition Dietary Assessment Data File Documentation, Volumes | and 1. Princeton, NJ.
Mathematica Policy Research, February 1994.

NOTE: Minimum detectable effects are estimated for a one-tailed test for differences of means between the treatment group and the
control group, with a level of significance of 5 percent and a power level of 80 percent. Minimum detectable effects shown in
the table equal the detectable effect (derived from the formula below), divided by the percentage of students in the USBP who
would become new participants (that is, did not participate under the regular SBP but participate under the USBP), which is
assumed to equal 25 percentage points.

1 % 1

ASTNT ASCSN©

1

ASC)'

Detectable Effect ™ 2.49F\' (1&2& ()1 & R?) ( ) %2 (1&R2) (%%
A

where the first term under the square root is student-level variance and the second term is cross-school variance. In particular,
F is the standard deviation, 2 is the proportion of variance due to cross-school variance, ( is the proportion of variance due
to cross-school food authority variance, N ™ and N € are the number of students sampled in each of the treatment and control
schools, ST and S € are the number of treatment and control schools in each school food authority, Ri2 is the proportion of
cross-school variance explained by a regression model estimated on school means, Ri2 is the proportion of within-school
individual-level variance explained by a regression model estimated on the deviations of individual-level characteristics from
school means, and A is the number of school food authorities. The formula is set up to assume that the results are being
generalized only to the participating school food authorities. For this reason, there is no cross-food school authority term in
the formula.

The table entries represent the minimum detectable impacts on student outcomes based on a comparison of outcomes for the
full samples of students in the treatment and control schools, adjusting for the fact that only 25 percent of treatment group
members will be new participants.

2Calculations assume that there are 30 students per school. It is also assumed that the schools participating in each food authority are split

evenly between treatment and control schools. For example, in the design with 120 schools, 60 are in the treatment group and 60 are
in the control group.
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methods.? Thus, the evaluation would be ableto reliably detect the benchmark effect defined above, of
6 percentage points. The 144 school/4,320 student design will be able to detect a program effect on
calcium of 11.4 percentage points, somewhat higher than the benchmark (see Table V.3).%
Under Design 2, with 120 schoolsand 3,600 students, the eval uation would be able to detect USBP
effects on food energy, expressed as a percentage of the RDA, of about 6.5 percentage points for the
students affected, using experimental -based analysis methods.” Thisis0.5 percentage points above the
target benchmark. The 120 school/3,600 student design will be able to detect a program effect on calcium
of 12.5 percentage points, which is 1.5 percentage points higher than the benchmark.?
Detectable Impactson Dietary Intake Achieved Conducting a Preimplementation Survey.

If theeva uation, onthebasisof abaseline questionnaire, were ableto predict relatively accurately which

2\With asample of 144 schoolsand 4,320 students, the minimum detectable differencein food energy
intakerelativeto the RDA equals 1.49 percentage points. However, the USBP will, for the most part,
affect only studentswho are new participants, which is assumed to be 25 percent of students. The effect
on the overall sample mean will be diluted by al the children (75 percent of the sample) who do not
experience any effect. So, in order to detect an effect of 1.49 percentage points on the sample mean, the
evaluation would need to observe alarger effect on the students affected. Under the 144 school/4,320
student design, the minimum detectabl e difference on newly partici pating studentswould need to be 5.96
percentage points (1.49 divided by .25), in order to detect a1.49 increasein food energy intakerelative
tothe RDA, when comparing the full treatment and control group samples. Thisiswithinthetarget of 6
percentage points.

2The minimum detectable differencein cacium intake relative to the RDA equals 2.86 percentage
points. To detect an effect of 2.86 percentage points on the sample means, the minimum detectable
difference on newly participating studentswoul d need to be 11.4 percentage points (2.86 divided by .25),
for the full sample.

ZUnder the 120 school/3,600 student design, the minimum detectable differenceis 1.63 percentage
points. However, the eval uation would need to detect animpact on newly participating studentsfor food
energy of 6.5 percentage points (1.63 divided by .25), to detect achange of 1.63 percentage pointsin the
full sample.

#The minimum detectable differencein calcium intake rel ative to the RDA equals 3.13 percentage
points. To detect an effect of 3.13 percentage points on the sample means, the minimum detectable
difference on newly participating studentswould need to be 12.5 percentage points (3.13 divided by .25),
for the full sample.
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students (in both treatment and control schools) would participate because of the demongtration, the focus
of theandysiscould be on those students and thusimprove statistical precision and power. Operationdly,
under thisapproach, the eval uation would administer apreimplementation survey to the parentsof sampled
studentsin each demonstration school to categorizethem aseither: (1) Group 1. current regular-SBP
participants; (2) Group 2: current regular-SBP nonparticipants who would likely be new participantsin
aUSBP; or (3) Group 3: current regular-SBP nonparticipants who would not likely participate in the
USBP. Theevaluation would then estimate impacts on students by comparing outcomes for Group 2
sample membersin trestment and control schools. It would oversample Group 2 students somewhat (it
is assumed here that 50 percent of the sample would come from Group 2).

The ability of thisapproach to detect program impacts on dietary intake, should they exist, depends
crucialy on the accuracy with which it predicts students who would become new USBP participants.
TableV 4illudrates the trade-off between atistica precision of impact estimates and the accuracy of the
approach that identifies new participants, for the 144 school/4,320 student design.

If the method of predicting new participantsis accurate 50 percent or more of thetime, the evaluation
would be able to detect the benchmark dietary impacts with the 144 school/4,320-student design (see
TableV .4). For example, it would detect USBP effects on theintake of food energy relative to the RDA

equa to 3.5 percentage points.® This is well below the SNDA breakfast

#If all demonstration school Group 2 membersactually participated in the breskfast program, adesign
with 144 schools and 4,320 students will detect effects equal to 1.76 percentage pointsin food energy
intake for the Group 2 sample, assuming Group 2 conssts of 2,160 students (50 percent of the USBP and
regular-SBP samples). However, the USBP will affect only studentsin Group 2 who are, in fact, new
participants; the overall Group 2 mean will be diluted by studentswho do not participate and experience
theeffect. 1f the mechanism used to identify new participants (Group 2) is accurate 50 percent of thetime,
the minimum detectabl e difference on newly participating sudentswould need to be 3.5 percentage points
(1.76 divided by .5), in order to detect a 1.76 percentage point increase in food energy intake relative to
the RDA, for the full Group 2 sample.
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TABLEV 4

MINIMUM DETECTABLE DIFFERENCES IN DIETARY INTAKE UNDER DESIGN 1B
BASED ON COMPARISONS OF POTENTIAL PARTICIPANTS

Minimum Detectable Impact

Number of Fraction of Student Sample
Accuracy of Sampled Students Assigned to New Food Energy Calcium
Approach? per School® Participant Group (as percent of RDA) (as percent of RDA)
100 percent 30 5 1.76 3.32
75 percent 30 5 2.35 443
50 percent 30 5 3.52 6.64
33 percent 30 5 5.33 10.06

SOURCE: Means, standard deviations, and cross-school and cross-food authority components of variance for the dietary measures were

NOTE:

computed using data from the 1992 School Nutrition Dietary Assessment public use file. For documentation see Forkosh, Elyse
and Nancy Wemmerus. “School Nutrition Dietary Assessment Data File Documentation, Volumes | and II.” Princeton, NJ.
Mathematica Policy Research, February 1994.

Minimum detectable effects are estimated for a one-tailed test for differences of means between the members of the treatment
group and the control group students who would most likely become new participants in the USBP, with a level of significance
of 5 percent and a power level of 80 percent. The minimum detectable effect equals the detectable effect calculated by the
formula shown below, divided by the “accuracy rate” of the approach used to identify students who would participate in the
USBP:

1 % 1
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1
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Detectable Effect ™ 2.49F\' (1&2& ()1 & R?) ( ) %2 (1&R2) (%% ),

where the first term under the square root is student-level variance and the second term is cross-school variance. In particular,
F is the standard deviation, 2 is the proportion of variance due to cross-school variance, ( is the proportion of variance due
to cross-school food authority variance, N ™ and N € are the number of students sampled in each of the treatment and control
schools, ST and S € are the number of treatment and control schools in each school food authority, Ri2 is the proportion of
cross-school variance explained by a regression model estimated on school means, Ri2 is the proportion of within-school
individual-level variance explained by a regression model estimated on the deviations of individual-level characteristics from
school means, and A is the number of school food authorities. The formula is set up to assume that the results are being
generalized only to the participating school food authorities. For this reason, there is no cross-food school authority term in
the formula.

2The accuracy rate is the fraction of students who report in the preimplementation survey that they would participate in the USBP who,
in fact, are new participants.

b|t is assumed that the schools participating in each food authority are split evenly between treatment and control schools; overall, 144
schools are included (72 in the trestment group and 72 are in the control group). Thirty students are sampled from each school. Of this
number, 15 are students who were not participating in the regular SBP but reported in the preimplementation survey that they would
participatein a USBP.
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program impact on food energy intake of 6 percentage pointsof theRDA. A similar conclusion holdswhen
caciumisthe outcome. The evaluation can detect aprogram impact of 6.6 percentage pointsin calcium
intake relative to the RDA, which is substantialy lessthan the SNDA estimate of 11 percentage points.
TableV .4 dso showsthat if the mechanism for identifying woul d-be new participantsin the Group 2
treatment and control sampleswerelessaccurate (correct only one-third of thetime), thisdesign could il
reliably detect the benchmark program effects.

Similar conclusionshold under the 120 school/3,600 student design (tabulations not shown). Under
Design Alternative 2, the evaluation would be able to detect impacts on food energy and calcium aslow
as 3.9 and 7.3 percentage points, respectively, when the preimplementation survey isaccurate at least 50
percent of thetime. The evaluation will just be able to detect the target impacts, if the mechanismis

accurate one-third of the time.

c. Precison of Impact Estimates of USBP on Student Academic Achievement

No evauation of the USBP or SBP has been undertaken that has used random assignment, and only
afew nonexperimental analysesof either the USBP or regular SBP have examined impacts on student
achievement. Thismakesit difficult to know what kinds of program effects to expect and plan for.
However, based on areview of the literature and discussionswith researchersin the education area, a
benchmark effect size of .08 percentage pointsof a standard deviation has been set, which is equivaent

to an average gain in nationally normed test scores of about 3 percentile points.?

%A school -based demonstration that assessed the impact of smaller classsizein the earliest grades
on student math achievement found impactsranging from .17 to .25 standard deviations when comparing
reduced-size classes(classesintherange of 13 to 17 students) and regular-size classes (in therange of 22
to 25 students) with or without teacher aides (Mosteller 1995). Put differently, gainsin the range of .17
to .25 standard deviationsin achievement meansastudent at the 50th percentile of al studentswould move
up to between the 57th and 60th percentile. That represents a consderable gain in academic performance.

(continued...)
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Thisrest of thissection describesthe statistical precisionand power of andysesof sudent achievement
under the four design alternatives.’

Statistical Precision of Student Achievement Using Experimental-Based AnalysisM ethods.
Edtimated statistical precision levelsbased on experimentd -based andysis methods are substantialy lower
for analysisof school achievement than for dietary intake. Under the 144-school, 4,320-student design,
the evaluation could at best detect an impact on student’s reading achievement equal to about 27
percentage points of astandard deviation (an effect size of .272); thisrepresentsachangein 11 percentiles
for a student at the 50th percentile (see Table V.5).® It turns out the evaluation would require
approximately 450 school sand 14,000 studentsto detect the benchmark effect using experimental -based
methods. Thisclearly isnot feasible.

If the eval uation were able to draw on arelatively accurate pre-implementation survey to focus the
treatment-control group comparisons of meansto members of the student sample predicted to be most
likely to become new participants, then, under Design 1, it would be able to detect impacts on student

achievement of 16 percentage points, or a change of 6 percentiles (see Table V.6).

28(...continued)

It isexpected anintervention that reduces class sizethisdramatically would have asubstantialy larger
impact on student achievement than a program offering students afree breakfast (when, prior to that,
students could either obtain the breakfast free or purchase one at afairly modest price). Thus, itismore
likely that impactswill be substantialy smdler intheUSBP evauation. Meyerset d. (1989), in astudy of
the SBP, found that the SBP increased academic achievement of low-income students by 0.10 of a
dandard deviation. Sincethat andysisfocused onlow-incomechildren and theintervention wastheregular
SBPrelativeto ano-SBP environment, it probably represents an upper-bound estimate of the impacts that
could be expected to occur in the USBP demonstration. Consequently, asomewhat lower benchmark,
of 0.08 of a standard deviation, has been chosen.

"The calculaionsfor student achievement underlying the discussion in this section assume aone-tailed
test. If atwo-tailed test isassumed, then the minimum detectabl e differences increase somewhat, by
approximately 12 percent.

%The 144 school /4,320 student design coul d detect animpact of 6.8 percentage points of astandard
deviation. But with only 25 percent of the USBP sample expected to become new participants, the
program effect would need to be 27.2 percentage points (6.8 divided by .25) for the evauation to detect
an 6.8 percentage point change for the full sample of students.
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TABLEV.S

MINIMUM DETECTABLE USBP IMPACTS ON STUDENT ACHIEVEMENT WITHOUT PREIMPLEMENTATION SURVEY
(Student-Level Analysis: Comparisons of Means of the Full Trestment and Control Group Samples)

Minimum Detectable Difference (MDD)

Number of Schools? Effect SizePd Percentile
120 29.8 12
144 27.2 11

SouRrcE: California Achievement Test results for third-grade achievement in reading is used for verbal computations, for a large school
district in Minneapolis, Minnesota.

NoTE:  Minimum detectable effects are estimated for a one-tailed test for differences of means between the treatment group and the
control group, with alevel of significance of 5 percent and a power level of 80 percent. Minimum detectable effects shown in
the table equal the detectable effect (derived from the formula below), divided by the percentage of students in the USBP who
become new participants (that is, who did not participate under the regular SBP but would participate under the USBP), which
is assumed to equal 25 percentage points.

1 % 1
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where the first term under the square root is student-level variance and the second term is cross-school variance. In particular, F isthe
standard deviation, 2 is the proportion of variance due to cross-school variance, ( is the proportion of variance due to cross-school
food authority variance, N7 and N € are the number of students sampled in each of the treatment and control schools, S " and S are
the number of treatment and control schools in each school food authority, Ri2 is the proportion of cross-school variance explained
by a regression model estimated on school means, Ri2 is the proportion of within-school individual-level variance explained by a
regression model estimated on the deviations of individual-level characteristics from school means, and A is the number of school food
authorities. The formula is set up to assume that the results are being generalized only to the participating school food authorities.

For this reason, there is no cross-food school authority term in the formula.
2Calculations assume there are 30 students per school. It is also assumed that the schools participating in each food authority are split
evenly between treatment and control schools. For example, in the design with 120 schools, 60 are in the treatment group and 60 are
in the control group.

bThe MDDs for achievement are expressed in two ways. The entries in this column represent the percentage of a standard deviation
(referred to in the literature as “ effect size”).

“The entriesin this column represent the effect in percentiles, evaluated for a student at the 50th percentile.
4The models used to estimate the effect on achievement tests controls for prior achievement and socioeconomic characteristics (SES),

and includes the race and specia education status of the student, the poverty status of the family, and whether the parent was a single
parent.
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TABLEV.6

MINIMUM DETECTABLE DIFFERENCES IN STUDENT ACHIEVEMENT UNDER DESIGN 1B
BASED ON COMPARISONS OF POTENTIAL PARTICIPANTS

Number of Fraction of Student Minimum Detectable mpact on Reading Achievement
Accuracy of Sampled Students Sample Assigned to New
Approach? per School® Participant Group Effect Size™® Percentiles®®
100 percent 30 5 8.0 3
75 percent 30 5 10.7 4
50 percent 30 5 16.0 6
33 percent 30 5 242 10

Source: California Achievement Test results for third-grade achievement in reading for the verbal, based on test data from a large school
district in Minneapolis, Minnesota.

NOTE: Minimum detectable effects are estimated for a one-tailed test for differences of means between the members of the treatment
group and the control group students who would most likely become new participants in the USBP, with alevel of significance
of 5 percent and a power level of 80 percent. The minimum detectable effect equals the detectable effect caculated by the
formula shown below, divided by the “accuracy rate” of the approach used to identify students who would participate in the
USBP:

1, 1 a, 1, 1
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where the first term under the square root is student-level variance and the second term is cross-school variance. In particular,
F is the standard deviation, 2 is the proportion of variance due to cross-school variance, ( is the proportion of variance due
to cross-school food authority variance, N T and N € are the number of students sampled in each of the treatment and control
schools, S" and S€ are the number of treatment and control schools in each school food authority, Ri2 is the proportion of
cross-school variance explained by a regression model estimated on school means, Ri2 is the proportion of within-school
individual-level variance explained by a regression model estimated on the deviations of individual-level characteristics from
school means, and A is the number of school food authorities. The formula is set up to assume that the results are being
generalized only to the participating school food authorities. For this reason, there is no cross-food school authority term in
the formula.

2The accuracy rate is the fraction of students who report in the preimplementation survey that they would participate in the USBP that
in fact are new participants.

b|t is assumed that the schools participating in each food authority are split evenly between treatment and control schools; overall, 144
schools are included (72 in the treatment group and 72 are in the control group). Thirty students are sampled from each school. Of the
30 students, 15 are students who were not participating in the regular SBP but reported in the preimplementation survey that they would
participatein a USBP.

°The MDDs for achievement are expressed in two ways. The entries in this column represent the percentage of a standard deviation
(referred to in the literature as “ effect size”).

4The entriesin this column represent the effect in percentiles, evaluated for a student at the 50th percentile.
€The models used to estimate the effect on achievement tests controls for prior achievement and socioeconomic characteristics (SES),

and includes the race and specia education status of the student, the poverty status of the family, and whether the parent was a single
parent.
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Although animprovement over the design without the pre-implementation survey, thisimpact isstill much
larger than what one could reasonably expect to occur under the USBP.

Statistical Precision of Nonexperimental Estimates of USBP Effects on Student Outcomes.
Under al the evaluation design approaches, thereis afalback position based on direct multivariate
modeling of the effects of participation (rather than on “availability”). Adopting an andyss gpproach that
is not entirely experimentally based and that takes advantage of the fact that the eval uation can observe
which students actually participate, the eval uation can model the effects of participation by comparing
directly USBP participants and nonparticipantsin the control group on student outcomes. (Thisline of
analysisis described in detail in Chapter V11.)

How well this gpproach would work depends on the degree of sdection biasin students' participation
analysis and the degree of the evaluation contractor’ s successin correcting for such bias, should it exist.
Sdlection biasis present if unmeasured characteristics of individuals affect their decision to participate and
these characteristics affect outcomes. Techniquesfor correcting for this problem exist; however, it may
be difficult to control for al the relevant factors.

If selection biasisnot present, then, assummarized in Table V.1, the multivariate approach will allow
the evaluation to detect impacts on student academic achievement quite close to the benchmark. Under
Design 1, the evaluation could detect a change in student achievement of 8.7 percentage points of a
gtandard deviation using nonexperimental methods, thisis 0.7 percentage points above the target. Design
2, because of smaller sample of schoolsand students, could detect animpact that is somewhat higher--

equal to 9.5 percentage points.?®

ZTheformulafor cal cul ating precision estimateswith nonexperimental methodsissimilar tothat used
for experimental -based methods (see bottom of TableV .5), except that samplesizesare different. For
(continued...)
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Precisionisonly dightly improved if the evaluation includes apreimplementation survey anditis
reasonably accurate. Under Design 1, the evaluation could detect achangein student achievement of 8.6
percentage points of a stlandard deviation using nonexperimenta methods and preimplementation survey.
Design 2 could detect an impact equal 9.4 percentage points.®

However, if selection biasis present, then methods that take it into account could potentially
exacerbate the precision problem. Thisisthe case, because statistical methods that control for selection
bias are based on finding avariable that isagood predictor of participation but that does not affect the
outcome. Finding apredictor with these quaitiesisusudly difficult in practice, and dmost dwaysopento
controversy.

A reasonableestimateisthat, if salection biasispresent, themultivariate methodsavailablefor dealing
withit would result in estimated standard errorsincreasing by afactor of 3to 4 times, requiring samplesizes
nearly 10 timesaslarge, assuming that the underlying model specificationiscorrect. Consequently, if
selection biasisimportant, the eva uation would be unableto rdiably estimateimpactson dietary intakeand

achievement outcomes in the USBP demonstration.

29(...continued)
Design 1 (without a preimplementation survey), 540 new USBP participants from the trestment schools
are being compared againgt 1,512 nonparticipantsfrom SBP control group schools. For Design 2 (without
apreimplementation survey), 450 new USBP participants are being compared with 1,260 nonparticipants
from SBP schools.

For Design 1 (with a preéimplementation survey), 569 new USBP participants from the treatment
schoolsare compared against 1,512 nonparticipantsfrom SBP control group schoals; for Design 2 (with
apreimplementation survey), 474 new USBP participantsare compared with 1,260 nonparticipantsfrom
SBP schools.
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VI. DATA COLLECTION PLANS

A successful evauation of the Universal-Free School Breskfast Program (USBP) demonstration will
require the evaluation contractor to carefully collect accurate and timely information onavariety of student
and school characteristics and outcomes. This chapter describes the sources of thisinformation and
discusses plansfor how the evaluation will collect the data 1t describes the data collection instrumentsand
the modes by which the data are to be collected, identifies respondents, and providesinformation on when
the datawould be collected and whereinterviewswould occur (for example, at school versusat students
homes). More specific details on data collection plans-- such as how the data collection would be
coordinated, the number of interviewers needed to collect the data, time spent at school districts, and so
on--are not described in the report, sincethose planswould be specified by evaluation contractors during
the proposal process.

Section A of this chapter briefly describes the different types of data collection instruments and
methodol ogiesthat will be carried out aspart of theimpact evauation. The mgor issues surrounding each
type of data collection arediscussed separately in Sections B through D for school records data, surveys

of students and their parents, and surveys of teachers.

A. OVERVIEW OF DATA COLLECTION INSTRUMENTSMETHODS

The USBPevauation will undertake awiderange of data collection activitiesinvolving the collection
of school adminigtrativedata, the administration of cognitivetests (and possibly achievement tests), surveys
of studentsand their parents, and sitevisits (see Table V1.1). Thedatawill be collected from students,
parents, and teachers and extracted from school records. Collecting datafrom many different sources, and
usingavariety of methods, will allow the eva uation to obtain accurate, reliableinformation onawiderange
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TABLEVI.1

USBP DEMONSTRATION EVALUATION DATA COLLECTION INSTRUMENTSMETHODS AND DOMAINS FOR THE IMPACT STUDY

Data Collection
Instrument/Method

Domain

Cognitive
USBP/SBP Breakfast Dietary Food Academic Attendance/ Disciplinary Function
Participation Consumption Intake Security Achievement Tardiness Behavior Behavior Hedlth

School
Environment

Administrative Data
School Records
School/Food Service

Per sonnel

Cafeteria Manager Survey
School Administrator Survey

Teacher Survey

Students and Parents

Preimplementation Parent

Survey?
Parent Survey

Student Survey
24-Hour Dietary Intake
Height/Weight

Achievement Test
Administration

Cognitive Performance Test
Administration

Observation of School Meals

and student characteristics.

2The preimplementation survey will collect information on student’s current SBP participation, intentions to participate in the USBP, parental attitudes toward breakfast and school breakfast, and household



of school and student characteristicsand outcomes. The discussion below briefly describesthe school
recordsavailablefor the students and the school breakfast program, student and parent data collection,
and data that would be collected from teachers as part of the evaluation.

|dedlly, theschool digtricts selected for the USBP demonstration will maintain administrative datathat
arewd | documented and easily extracted. Theadminigtrative datawill serveasakey sourceof information
on school characteristics and both school-level and student-level outcomes, especially for academic
achievement. For example, it isexpected that demongtration schoolswill be ableto provide adminigrative
dataon participationin the school breakfast program, academic outcomes such astest scores, behaviora
outcomes like school attendance, and school characteristics such as total enrollment and the racial
composition of the school.

Dataon school breakfast participationwill be collected through severa sources. adminidrativedata
(schoal records), surveys of parents and students, and observation of school breskfast participation during
atarget week. The 24-hour dietary recall with the student will provide information on USBP/SPBP
participation on the target day. Students and parents will report usual participation.

Surveys of school personnel will be used to provide information on school outcomes, aswell as
student outcomes. General school characteristics, aswell asdataon thelength of the school day, will be
collected as part of the cafeteria manager’ s survey. The teacher’ s survey will provide information on
students’ usual behavior and cognition.

Along with district-provided standardized test data on student achievement, a critical source of
information for the evaluation will be data collected from students and their parents. The student survey
will provideinformation on student characteristics, attitudes about school breskfast, and student outcomes.

The parent survey will provide additiona information on student characterigtics, family characteristicssuch
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asincome and food security, and parental satisfaction with the breakfast programin their child’ s school.
Dietary intake datawill becollected from students and parents of young students. Thisinformation will be
collected using a24-hour dietary recall survey; asecond recal, administered approximately within one
week to 10 days of thefirst, will be administered to a subsample of students for the purposes of estimating
usud dietary intakefor the entire student sample. Additional information will be obtained from students
through theadminigtration of short-term cognitiveteststo measuretheir memory and cognitivefunctioning

(and, if necessary, standardized tests to measure students' academic achievement).

B. SCHOOL RECORDSDATA COLLECTION

Examining the degree to which the USBPimproves school outcomesfor participating childrenisa
central component of the planned evaluation. Through the collection of school recordsdata, the evauation
will obtain accurate and timely dataon avariety of student and school outcomeswith minima respondent
burden. Schools adminigtrative records are potentially arich source for both school-level and student-
level dataon program participation, attendance, tardiness, test scores, viditsto the school nurse, height and
weight, and behaviord characteristics such asdisciplinary incidents. Other school recordswill be used by
theevaluation, including student rostersto sample students and teacher and classliststo identify teachers
of the sampled students. Administrative school records are a so the source for student rostersto be used
for sampling and to identify teachersof the sampled students. In addition, administrative records contain
background characteristicssuch assize of enrollment, ethnic composition, and other information of interest
to the evaluation.

Most schools maintain all or many of the types of school-level outcomes data needed for the
evaluation. For example, averagedaily attendanceiskept by al schoolsto meet stateand local education
agency reporting requirements. School districts aso require systematic reporting of test scores and
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disciplinary actions. However, these records can vary across school districts. For example, the selection
of specific standardized tests and the grades at which they are administered differ across school districts.
Similarly, disciplinary records are not standardized nationally. Some districts require only that schools
report expulsons or out-of-school suspensionslasting five days or more. Although individua schoolsare
likely to keep records of their most seriousdisciplinary actions, children of € ementary school agetypicaly
areunlikely to misbehave in waysthat warrant these more serious actions. However, many schoolsaso
maintain recordsfor minor disciplinary referralsto a® quiet room” or the school office, and many of them
use suspensions both in school and out of school, from oneto three days, as disciplinary actions. Since
both record keeping and policies vary widely, some effort will have to be made to provide definitions of
those types of actionsthat are consistent, aswell as, perhaps, requesting that schools keep records of these
actions. Thismay resultin new work for someor al the schoolsin the demonstrations. However, theissue
of student behavior issoimportant, both to program design and to educatorsin generd, that it isimportant
for the USBP eva uation to make the effort to define, standardize, and collect data on the varying level s of
student disciplinary problems.*

Dataonindividua students can also be obtained from school records. Accessto student rosterswill
be needed for the selection of the sample. During the evauation, academic records--including test scores,
attendance, viststo thenurse, and disciplinary action--are potentialy available for individua members of

the student sample.

Thelimitationsthat will likely prevail in existing administrative data sets with regard to student
disciplinary incidents and the low frequency of seriousincidentsin eementary school point to the need to
supplement the adminigtrative datawith surveys of teachers, adminigtrators, and other staff who would be
ableto provide better-quality data on student behavior. A number of teacher rating scales are available
and have been used in previous studies of the school breakfast program; these scales should be added to
the teacher questionnaires described to supplement the data on disciplinary incidents provided by
administrative records.
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1. Methods

The collection of administrative school recordswill be used to obtain many of the school outcomes
data needed for the evaluation. The selection of data collection methodologies should take into
cong deration the best dternativesto the numerous challenges posed by the collection of individua student
recordsfrom schools, aswell aswaysto collect comparable and accurate school-level datawith minima
adminigtrative burden. Two possihilitiesfor collecting adminigtrative records dataare (1) to have schools
complete an adminigrative dataform for the school and for each sampled student, and (2) to have schools
submit extant school records via electronic files.

Under thefirst method, and oneto be used in the eva uation, an administrative dataform designed by
the evaluation team will be mailed to the school to collect data on the test scores, attendance and tardiness,
disciplinary incidents, periods of enrollment, and other information for the school asawhole and for each
student inthe sample. Theform would be designed with the dual objectivesof collecting comprehensive
and consistent dataon student outcomes and being reasonably easy for school personnel to completefor
agiven student. A form would be printed out for the school and for each sampled student, then each
school would be sent the appropriate set of forms.

The design and implementation of an administrative dataform would ensure that the data arrivein
consistent form. 1t would also encourage comparability of reporting, sinceitems such as“disciplinary
actions’ or “tardiness’ can be defined for the responding school. However, thismethod may increase
burden for schools, especially those that do not define or store datain away that is consistent with the
form. Thismight lead to adecrease in accuracy (providing best estimates rather than exact numbers) or
cooperation rates. Should schools have difficulty completing the form, the eval uation team should be

prepared to offer technical assistance to help schools completeit.
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A backup data collection method, to be used in the minority of schoolsthat might refuse to complete
forms, would beto collect school recordsin an electronic format, with dataon individual studentsand/or
the school asawhole (seediscussionin Section V1.B.3.b). Thiswould reduce the data collection burden
on the school, but does involve some effort, such as extracting the appropriate outcome measures or
suppressing datafor nonsampled students. In addition, the datamay not be complete or consistent across
schools, or come with adequate documentation. After the evaluation team recelves the eectronic files,
there may be anadditional data processing step of making the information cons stent across schools and

districts.

2. Timing of Data Collection

The callection of both school-level and student-level adminigrative recordswill be ongoing throughout
theevaluation, asshowninTableV1.2. School breskfast participation and school outcomes (attendance,
tardiness, achievement test scores, disciplinary incidents, nursevisits, and height and weight) would be
obtained each school semester beginning in fall 2000 and continuing through spring 2003. Datafor fall
1999 and spring 2000 can be reported retrospectively, if available, and test scores can be obtained for
oring 1999. If height and weight areavailablefrom school records, or the nurseiswilling to maintain these
records, they can be collected on the same schedule as other school outcomes. However, if the evauation
team takes these measurements, they would plan to measure sampled children in spring 2001 when
obtaining dietary intakeinformation. The disadvantageto thelatter approachisthat only comparisons
between the USBP and SBP groups can be made, whereas change can be measured if the datafor

individual students are available over time.
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TABLEVI.2

USBP EVALUATION: ILLUSTRATIVE DATA COLLECTION PLANS FOR THE IMPACT STUDY

144"

School Y ear School Y ear School Y ear School Y ear
1999 - 2000 2000 - 2001 2001 - 2002 2002 - 2003
Fall Spring Fall Spring Fall Spring Fall Spring
Data Collection Plans 1999 2000 2000 2001 2001 2002 2002 2003
School Administrative Records (School-Level)
School Breakfast Program participation X X X X X X X X
Achievement tests (district-administered test data) X X X X
Student behavior (attendance, disciplinary actions, health) X X X X X X X X
Administrative records data for sampled students X X X X X X X X
Teacher Survey X
Student/Parent Survey
Student/family characteristics X3 X
School Breakfast Program participation x? X
Dietary intake X
Height and weight measures
Short-Term (Same-Day) Cognitive and Behavioral Testing X
Follow-up Academic Achievement Test xP

#Preimplementation survey to identify studentsin the treatment and control groups most likely to be new participants.

PThis achievement test would be administered by the evaluation contractor, and would be conducted only if follow-up student achievement test data cannot be provided by
participating school districts.



3. Issues
The methodol ogies used should anticipate issues surrounding parental consent for the release of

student-level data and school cooperation issues.

a. Consent

Parental consent isnecessary to obtain school recordsfor individua studentssampled. Theevauation
team will negotiate with schools to determine what form of consent is needed, but it islikely that active
consent will berequired. That is, schoolswill require the eval uation team to produce aconsent form signed
by the parent or legal guardian for each child for whom individua school recordswill be collected. The
consent form should beinclusive, with permission for thechild to participatein all study activities, and it
should specify theindividua records on discipline, test scores, health, and attendance to be collected. It
should aso specify permission to provide free or reduced-price lunch or breakfast eligibility since,
historically, schoolsand SFAs have been reluctant to providethisinformation for individua students. A
sgned parentd consent formwill be particularly important for records collected at subsequent pointsduring
the study, since attrition among school or food service staff or changesin school or district policies over
time could render unacceptable any prior agreement to work with a passive-consent arrangement.

Regarding consent to obtain accessto school records data, the data collection plan would beflexible

to adopt whatever method of consent (either active or passive) that the district requires.

b. Submission of Existing or Electronic Files or |ncomplete School Records
Whilethe method to be used to collect consistent and comparable school outcome datawill have
schools complete an administrative recordsform devel oped by the eva uationteam, it is possible that some

schoolswill submit existing records rather than complete the requested form. Theeva uation team will have
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to be prepared to work with the data provided and make determinations regarding its quality and
consstency with the study requirements. It is possible that the evaluation team, where possible, will need
to bewilling to work from these sources and to negotiate the compl etion of the school recordsform only
for those data e ements not obtainable from the school’ sexisting format. Time and resources should be
set asidefor reconciliation of school records provided thisway. Similarly, some schools might prefer to
submit dataelectronically. Theevaluationteam, when possible, will encouragethe school to incorporate
the requirements of the study into their el ectronic reporting system and, with adequate documentation,
samply capture needed datafrom thefiles. However, if theeectronic filesdo not follow the study protocol,

negotiations and followup to obtain necessary data elements must be conducted.

c. Summary

The benefits of receiving school records datain a cong stent manner outweigh the costs of increasing
the burden on schoolsof providing thisinformation. Given that the number of studentsin any given school
in the sampleislikely to be relatively small (30 students), it is recommended that the evaluation use
adminigtrative dataformsto collect the school records data on sampled students. Schoolsaso would be
given aform for entering schoolwide totals and averages (assuming elther that they havedready cdculated
these averages or that they themselves could easily do so). However, more contractor involvement may
be necessary for some outcomesin which the school has not already cal cul ated the school-level averages
(or does not want to). Inthose cases, the contractor should be willing to work with school filesfor all
students, stripped of al identifying information.

Obtaining good disciplinary datafor young children from existing school records may not befeasible.
Thesedatawill be supplemented, at least for individua student-level datacollections, with behavior data

obtained fromteachersand, perhaps, more genera information on school climate, classroom disruptions,
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and other characteristics obtained from school administrators or teachers, using standardized behavior
rating scales. Similarly, administrative data on student attendance or tardiness may not be adequate for

purposes of the evaluation and will be supplemented with information reported by classroom teachers.

C. DATA COLLECTION FROM STUDENTSAND PARENTS

The USBP eval uation design needsto sel ect appropriate methodol ogiesand devel op strategiesfor
collecting demographi c and socioeconomic information from parents, setting up and conducting dietary
interviewswith students and their parents, and conducting cognitive tests (and potentially administering
achievement tests) to students. In addition, the evaluation may include a preimplementation survey of
students’ parents, in order to identify students most likely to become new USBP participants. Themain
consderations in the evaluation design should be cost and the ability to meet the study objectives of
accurately measuring usua dietary intake and dietary intake on atarget day, gathering sufficiently detailed
information from studentsand their parents, and obtaining rdliable measures of student cognitive functioning.
The methods, timing of data collection, and issues for collecting information on student characteristics,

dietary intake, achievement, and cognitive functioning are described below (see Table VI.3).

1. Dietary Intake

A combination of survey approaches should work best to estimate dietary intake and collect
information about breakfast habits and the related variables needed to interpret dietary and nutrition
findings. Thedietary intake methodology for the evaluation study will include the collection of 24-hour
dietary interviewswith studentsand their parentsto estimate quantitativefood and nutrient inteke data. The
24-hour recall data collection will characterize breakfast eaten at home and at school, and enable the

estimation of nutrients wasted from school breakfast. |nformation on the student’ s vitamin/minera
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TABLE VI3

OVERVIEW OF DATA COLLECTION INSTRUMENTS FOR THE USBP IMPACT EVALUATION

Instrument Mode Respondent Timing of Data Collection
School Records Form hard copy school staff ongoing--every semester
fall 1999 - spring 2003

Observation  of  Student hard copy n.a spring 2001

Participation (Target Week)

Teacher Survey hard copy mail survey® teacher spring 2001

Preimplementation Parent telephone parent fall 2000

Survey®

Student/Parent In-person at school; in-person or student/parent spring 2001

Characteristics Survey telephone followup at home

Student Dietary Recall In-person at school; in-person or student/parent spring 2001
telephone followup at home

Cognitive tests in-person at school student spring 2001

Achievement tests® in-person at school or offsite student spring 2001

location

2Forms will be mailed to teachers prior to school visits by field interviewers. Teachers will return completed surveys to field interviewers
or mail them back.

b Preimplementation survey will only be conducted if demonstration startup is delayed until January 2001.

°A follow-up achievement test will be conducted by the research team only if follow-up standardized achievement test data cannot be
provided by participating school districts.
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supplement usage and food security (aswell as other household members' food security) will be collected
in the parent survey and used to evaluate overall dietary intake.

Asdiscussed below, the need for high quality-dietary intake demands the use of acommon dietary
protocol for childrenin grades 1 through 5 or 6 (gpproximately age 6 to 11 years). Thedietary reporting
method will be a combination of self- and proxy-reporting where children report breakfast intake
immediately following breakfast at school, and the child and parent report the rest of the day’ sintake
together at alater interview thefollowing day. Inaddition, the 24-hour reference period will be midnight
to midnight on the target day; a second day of intake, using the same in-person methodology asthe first
day, will be collected on arepresentative 10-15 percent subsampl e of studentsto alow for theestimation

of usual intake and adequacy of nutrient intake in USBP/SBP participants and nonparticipants.

a. Methods

The methodology of choiceto produce quantitative food and nutrient intakesfor children, and theone
to beused inthe USBP evaluation, isthe 24-hour dietary recall. Somekey data collection decisionsto
be made are: (1) whether to conduct multiple days of 24-hour recalls; (2) when and where to do the
interview(s); (3) whether to use telephone versus in-person interviewing; and (4) how to incorporate
parental assistancefor childinterviews, if needed. Inconducting the 24-hour dietary recall interviews,
parental consent and cooperation will be needed. In addition, the design needs to select appropriate
dietary data collection protocols, aswell asfood composition databases and softwarefor food and nutrient
coding.

Thedietary recall instrument. Severd aternative versions of 24-hour recall instruments are
availablefor usein the study. Possibilitiesinclude the instrument used by the most recent CSFII data

collection, that used by NHANES 1999, and the one used for the SNDA study. Developmental work is
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currently underway by the Agricultural Research Service of the USDA on anew instrument based on
computerized interviewing methods. This method will be used in the new consolidated version of
CSFII/NHANES, perhapsasearly as2001. Each of theseinstruments collectsinformation on thetype
and amount of food eaten, along with the time the food was eaten, the meal name, and where it was
obtained.

The 24-hour protocols used in CSFI1 and NHANES include detailed probesto dicit complete food
intake, aswell as probesfor missing or frequently forgotten foods at the end of therecall. Standardized
probesin the protocol serve to minimize problems with under-reporting of energy intake, a known
systematic bias with 24-hour-recall methodology. However, energy under-reporting has been lesswell
studied in young children than in adolescents and adults, and islikely less of anissuefor interpreting the
intakes of young children. The collection of measured height and weight of children would provide data
to evaluate the extent of energy under-reporting and to interpret the compl eteness of the energy intake
estimates in the study.

It isrecommended that the eva uation use the most recent CSFII protocol. The 24-hour methodol ogy
used has been thoroughly tested through its use in the CSFII data collection, and the resulting data have
proven extremely useful in examining USDA research issues through numerous studies.?

MultipleObservationsof Dietary I ntake. Collectingasingleday of dietary intake datawill alow
usto measure students: mean intake but not the distribution of usua nutrient intake. Thus, the evaluation
would not be ableto estimate how USBP availability isrelated to the percentage of studentswhose usud
intake of agiven nutrient isabove or below particular thresholds. Theevauation can, however, estimate

thedistribution of usua intakeif it collectsdataon asecond day for at least asubset of thefull sample. If

2If the timing provesright, consideration shoul d be given to the data collection and coding system
currently under development by USDA for the joint CSFII/NHANES, scheduled to be merged in 2001.
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two or moredaysof dietary intake dataare collected, intakes on nonconsecutive days are preferableto
intakes on consecutive days, since food choices on consecutive days may be correlated.

Using the samein-person methodol ogy asthefirst day, the evaluation will collect asecond day of
intake data on a representative 10-15 percent subsample of studentsto alow for the estimation of usua
intake and adequacy of nutrient intake in USBP/SBP participants and nonparticipants.

Nutrients Wasted. School breakfast menus and observations of school meals will provide
information about foods and nutrients “available” for consumption by students. (The meals-offered
methodology for evaluating foods served is fully described in the data collection chapter of the
Implementation Study Design [Chapter V111, Section B]). To estimate the nutrientswasted from school
breakfast, the 24-hour-recal protocol will be modified to collect school breakfast information on foods
taken and consumed. For each breakfast item selected, the student will be asked the portion or fraction
of thefood actualy consumed: al, most (3/4), about half (1/2), almost none or just abit (1/4), and none
(0). Thismethodology was successfully used in SNDA-1 to calculate the percent of food wasted, foods
selected for school breskfast but not consumed, and the nutrients wasted from the school breakfast.
Selection of foods from school breskfast will be used to define school bregkfast participation status on the

target day.

b. Timing of Data Collection

If thedemonstrationisimplementedinfall 2000, then dietary intake datawould be collected oncein
gpring 2001 in concert with same-day cognitivetesting and the other student information, asshownin Table
V1.2. A practical issueto consider when devel oping the dietary recall instrument are the start and ending
times of the 24-hour recall period. Standard 24-hour dietary intake interviews ask about the previous

day’ sintake from midnight to midnight. If this approach were used in the USBP study, then interviewsin
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the school to minimizerecall error would not be useful because they do not correspond to the relevant
breskfast period. An dternative approach would be to adapt the instrument to cover aperiod from noon
on the previous day to noon on the current day. Thishasthe obvious drawback of selecting atime that
could interrupt an eating occasion (lunch) for many samplemembers. Andternativetime, such as10:00
A.M., could be used instead, or students could be asked about the 24-hour period preceding theinterview,
aswas done in SNDA-1 (Burghardt et al. 1993b).

A preferred dternativeto recalling foods over the previous 24 hours, and the oneto beimplemented
inthe USBP evauation, isto split the 24-hour data collection by asking about al foods consumed since
midnight the night before (or sncewaking up thismorning), that is, breskfast consumption at home and/or
at school, and collecting therest of the target day’ sintake later that same day or the next day. Sincea
primary dataneed isto accurately assess breakfast intake on atarget day, recall error can be minimized
by interviewing children soon after breakfast, which would have to be done at school. Datacollection at
school hasthe advantageof dlowing multipleinterviewsin asinglelocation, and would likely producethe
most accurate reporting of breakfast. A follow-up interview with the child and/or the child’ s parent or
guardian would be needed to complete the day’ sintakefor each child. Data collection of asecond day’ s
intake on a school day would occur approximately 7 to 10 days after the first day.

Findly, the collection of weekend dayswas considered to characterize children’ susual intake, since
breakfast patterns differ between weekdays and weekends. However, limiting the 24-hour-recall
interviews to Mondays through Fridays would offer additional days of observation of breakfast
consumption on school days. Thiswould be preferable because school breskfast isthe primary focus of

this study, and because nationa data on children’ s weekend breakfast consumption are available for
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comparison. Itisimportant to collect data across all weekdays, thus requiring Saturday interviewsto

capture al of Friday’ sintake.

C. |Issues

Although datacollection at school may produce the most accurate picture of breakfast intake, it dso
has several disadvantages: (1) interruption of the school day, (2) interruption of the flow of the 24-hour-
recal| protocol, (3) possibledtering of intake for the remainder of the day if the child or parent knows that
intake information will be collected, and (4) apossibly longer 24-hour dietary interview by asking about
asingle day’ sintake at two different pointsin time.

Parental Assstance. The extent to which parents help their children in the dietary intake interviews
isanimportant designissue. Adults often have difficulty recaling the timing and amounts of foods eaten;
children may havegreater difficulty. Somechildren at the elementary school leve, particularly thoseage
fiveto nine, may not have an adequate vocabulary or clear enough concepts of time and quantity to report
accurately on what they have eaten, the amountsthey have eaten, or the preparation method. On the other
hand, school children may feel uncomfortable reporting actual food consumption at school with a parent
present, especialy if they did not follow the parent’ s wishes.

The 1994-1996 Continuing Survey of Food Intakes by Individuas (CSFII) collected dietary intake
datafrom children age 6 to 11 years at home, with a parent or guardian present to assist the child. A
similar protocol wasused for dietary data collected in mobile examination centersin the Third Nationa
Hedth and Nutrition Examination Survey (NHANESII1) in 1988-1994 and in the 1999 NHANES. Other
caretakersfor the child (such as day care providers) were consulted as needed if the child had difficulty
reporting on intake away from home or at school. The SNDA study collected data differently for first and

second gradersthan for older children (Burghardt et al. 1993b). For first and second graders, the child
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wasinterviewed in school about foods eaten in school on theinterview day, then interviewed later inthe
day at home, with aparent present, about foods eaten over the remainder of the 24-hour period (which
started at thetime of theinterview onthe previousday). Older children wereinterviewed in school about
al foodsthey had eateninthe past 24 hours, starting with everything they ate Sncewaking up that day, then
going back to what they ate the previous day, from thetime of the interview onward. Parentsdid not assst
in the SNDA data collection for children older than second grade.

Timingand L ocation of theDietary Recalls. At least three alternative approachesto collecting
24-hour recalls were considered when making the final decision for the evaluation study’ s design:
1. Conduct both in-school and at-home interviews on the same day. Thiswould incur the
greatest cost and burden, but likely would provide the most accurate responses. However,
eventhisstrategy could potentialy fail to reach parentsin the same evening asthetarget day
for datacollected a the school, and beimpractica for interviewing parentslatein the evening

to obtain afull day’sintake.

2. Conduct in-school interviews with students and make follow-up telephone calls to

parentsat theend of thetarget day or during the subsequent day to obtain intake data
for acomplete 24 hours.

3. Interview older children (or all children) without parental assistance. It isunlikely

that young children can accurately report complete intakes or that teachers could accurately
or easily provide information about individual students' breakfast intakes.

Thetiming of theinterview, and who the respondent is, al so has major implicationsfor where the
interviewstake place. Dietary interviews conducted with parents or guardians asssting, aswas done with
childrenin past CSFlIsand NHANES, would require interviews at home (either inthe evening on the
target day or subseguent day) or follow-up telephoneinterviews. Ideally, the 24-hour recall would be

completed as soon as possible after the child has eaten his or her last meal or snack on the target day.

However, thiswould impose difficulties of collecting interviewslatein the evening of thetarget day. A more
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practical approach would beto collect the rest of the 24-hour recall the next day. The mgor disadvantage
would be aloss of dataif interviews could not be completed the next day. For interviewsthat had to be
completed more than a day later, there may be increased recall error. Both in-home and telephone
contacts would have drawbacks that interviewers would not necessarily succeed in completing interviews
on the same day, or day after, they collected datain the school. This could undermine analyses that
depended on same-day outcomes and total daily intake.

Interviewing at homeallows parental assstance, but aso has some advantages and disadvantages. The
magjor advantagesare, it (1) minimizesthe burden on schooals, (2) providesan opportunity to collect other
interview datasuch asfamily background information at the sametime, and (3) providesacontact and
framework to facilitate follow-up dietary interviewsfor the collection of additiond daysof intakefor the
estimation of usual intake. Thein-home option, however, may be more burdensome on the students
familiesthan atel ephone contact, and more costly, Sinceit requiresinterviewersto visit thehome of each
sample member, rather than only each school.

Theapproach regarding the reporting method will be acombination of salf- and proxy-reporting where
children report breskfast intake immediately following breskfast at school, and the child and parent report
the rest of the day’ sintake together at alater interview the following day.

Modefor Collecting Second Day Intake. When collecting two days of dietary intake, there may
be problematic issueswith mixing modes--that is, collecting thefirst day’ sintake by in-person interview
and the second day by telephone. Little or no research is available on using the mixed-mode approach for
children’sintake data. First, there are known mode and sequence effectsfor 24-hour dietary recall data
collected in person and by telephone. These may vary across nutrients and across individuas. Second,

response rates may vary by mode and may potentiadly belower for telephone interviews. Third, it may be
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difficult to adequatdly standardize portion s zemeasuresfor in-person and tel ephonedatacollectionto alow
for the datato be combined. Fourth, combining intake days collected by different modesfor useinthe
lowa State software to adjust nutrient distributions has not been well studied or resolved, especialy for
children’ sdietary intake data. Therefore, for the evaluation, both first- and second-day intakeswill be
collected using the same mode to minimize bias related to mode effects.

Food and Nutrient Database. Finally, choosing afood and nutrient database and associated
software for coding the dietary intake data is another important issue to consider in the design. Some

considerationsin deciding on the database and associated coding software are:

C Which oneismost current
C Which s better suited to assessing the dietary outcomes of interest (foods and nutrients)
C Which provides data that are most comparable to previous studies

¢ Thecost and flexibility of the system

Either the University of Texasand the University of Minnesota24-hour-recall dietary dataentry and

coding systems could be used for the USBP evaluation.

2. Student/Parent Surveys

I nterviewswith studentsand/or parentswill be needed to obtain demographic and socioeconomic
information and to fully assess usua breskfast patterns, attitudes about school breskfast, costs of breskfadt,
and breakfast program participation. In addition, both parents and children will be asked about their
attitudes toward eating breakfast and school breakfast. These interviews would be used to collect

information on children’ s use of dietary supplements and school attendance, and on household food
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security. The evauation may include a preimplementation survey in order to identify students who would

be most likely to become participantsin a USBP.

a. Methods

Preimplementation Survey of Parents. If demongration startup isdelayed, thenthe evauation will
conduct a survey of parents prior to program implementation. This survey would be used to identify
students, in both treestment and control schools, most likely to become new participants under auniversa-
free program. These students would be oversampled and used in the impact analysis.

For the preimplementation survey, approximately 150 students would be sampled from rosters of
enrolled students provided by the participating schools (see Table VI.3). The rosters would need to
contain the names, addresses, and tel ephone numbers of students attending sampled treatment and control
schools. A letter will be sent to the sampled student’ s home prior to the survey, describing the purpose of
thesurvey; it will include an endorsement of the study by the school district. The student’ s parent will be
surveyed by telephone; theinterview would last 10 to 15 minutes. The survey would obtain information
on children's participation in the regular SBP, thelikelihood that the student will participate in auniversa-
free program, and attitudes about breakfast and the school breakfast program. The survey would also
collect information on the household’ s socioeconomic characteristics and student characteristics.

Follow-up Surveysof Studentsand Parents. Studentswill beinterviewed in school to collect
information on school breakfast participation, usua breakfast patterns, attitudestoward school breakfast,
and the school environment. Parentswill be interviewed a home following the completion of the 24-hour
dietary recdl. They will provideinformation that will include household income, composition, food program
participation, food security, attitudestoward school breskfast, and potentialy the student’ s attendance and

academic achievement. Food security will be assessed using the 18-item household scale devel oped and
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first used in the 1995 Current Population Survey. These questionswould be part of the parent survey

rather than the student survey.

b. Timing of Data Collection

The preimplementation survey of students' parents would be conducted in fall 2000. The main
(follow-up) student and parent interviewswill be conducted in conjunction with the dietary recall interviews.
For example, the parent interview will be conducted following compl etion of the 24-hour dietary recall with
the student and parent. Given the burden of the dietary interviews, every effort should be madeto limit the
length of thestudent and parent interviews. Shorter interviews may limit the ability of the evaluation team
to collect some of the information described above.

TableVI.2illugtratesthe timing of data collection for one possible design for the evaluation study.
I nterviewswith studentsand parentswould occur in spring 2001, to provideinformation on the student’s
school breakfast participation and select family characteristics. Similar parent and student interviewsto
collect information on family and student characteristicsand USBP/SBP participation woul d be conducted

in spring 2002.3

c. DataCollection Issues

Although the food security questions may be considered sensitive by some respondents, these
questions have been successfully administered in national surveysusing in-person and tel ephone modes.
If cost and respondent burden become a concern, use of the six-item food security short scale should be

considered (Blumberg et al. 1999).

3f the preimplementation survey is conducted, dataon school breskfast participation, attitudestoward
breakfast, and student and family characteristics will be collected in fall 2000, prior to USBP
implementation.
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Based on NHANES |11 data, approximately 35 percent of U.S. children age 6 to 11 reported
consuming at least one dietary supplement during the period studied (Ervinet a. 1999). Of particular
interest for thisstudy iscollecting dataon intake of supplementscontainingiron, folic acid, and B vitamins.
Dietary supplement questionswould be adapted from those used inthe NHANES and CSFI | sudies, using
the NHANES composition database for supplements.

It might aso bedesirableto ask parents or sudents about sudents' typica food consumption patterns
for breskfast, usng afood frequency type of interview. Food frequency-typeinformation could provide
qualitativeinformation on thefrequency and type of foods consumed for breakfast eaten at home, school,
or some other location. Collection of thistype of data, however, would increase respondent burden for
the parent or student interview, and would not provide quantitative intake of foods or nutrients unless
specific questionswere asked about portion size, frequency, and quantity of the foodstypicaly consumed
for breskfast. Although potentially thisisinteresting data, itisnot recommended that food frequency data

be collected because of the burden to respondents.

3. Achievement Tests

Under the preferred design option, achievement test datawould be available from school records.
If follow-up achievement test dataare not available from participating digtricts, the eval uation team would
haveto administer specia achievement tets. If the evaluation contractor must administer an achievement
testinthe USBP eval uation, then it isrecommended that the lowa Test be used. However, as mentioned
in Chapter 1V, it may be prudent to postpone afinal decision until it is determined what testing packages
are currently in use in the school districts selected for the evaluation. If one of the above testsis used
predominantly in those districts, then it may be appropriate to choose that package for the follow-up test,

in order to allow greater comparability across sites.
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The advantages and disadvantages of these two approaches, the criteriafor the types of tests selected,
andrelated issuesarediscussed in Chapter 1. Thediscussion here consdersthelogisticsof implementing

achievement testing as a data collection activity.

a. Method

A mgor logistical question iswhen and where to test sudents. Testing studentsin school during the
school day would beided if cooperation could be obtained from parentsand school staff. Theroomwould
befamiliar to the students, teachers could serve as proctors, and the studentswould aready bein school.
The mgor difficulty would be consent of schoolsand teachers. Pulling students out of classfor achievement
testing is considered by many teachers to be burdensome and unproductive, interrupting the flow of
ingruction. Thisisparticularly trueif the test isanorm-referenced standardized test, which teachers often
perceive asthreatening. In some cases, limits on the amount of time devoted to standardized testing are
specified in ateacher contract.

A standardized achievement test battery, such asthe lowa Test of Basic Skills(ITBS), typically takes
35 t0 45 minutes per sub-test, depending on the grade level and the administration protocol. Typicaly,
about 10 minutes of that timeistaken up with proctor’ singtructions. Students with disabilities sometimes
requireextratimeto completethetest. Thefull battery of theI TBS normaly consstsof four such subtests.
It may be possible to administer two subtests for the evaluation, although subtests are often given
separately, over consecutive days.

School districtsthat wish to be considered for the federal demonstration program may bewilling to
either provide adequate test data or make their sudents availablefor achievement testing. Nevertheless,
under the study optionswith large numbersof schools, obtaining cooperation from each of the schoolsin
the study could prove time-consuming and expensive and might still result in some schools not participating.
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Onealternative, testing in the school after school hours, is unattractive because students might be
fatigued from afull day of school. Another aternative, testing on the weekends, would present its own
problems. Probably the only feasible place to hold aweekend testing session would be the school itsdlf,
s nceobtaining spacewith furniture appropriately sized for different e ementary school age groupswould
bedifficult anywheree se. Therefore, proctorsand building maintenance staff would haveto be hired for
the weekend session, adding costs to the evaluation. More important, inducing parents to bring their
children to aweekend achievement test would be very difficult and would risk a high nonresponse rate,
even if the evaluation were to provide significant incentivesto parents and children. An advantageto
weekend testing isthat one can have asngle sesson for sudentsin multiple schools. Thiswould save costs
inthe design optionsthat call for smaller numbers of studentsspread out over many schoolsin the same
SFA. Rather than pulling out ahandful of studentsin each school, the eva uation could invitealarge group
of students from around the district to cometo asingle site.

In most of the discussion here, it has been assumed that tests would be administered to agroup of
studentsrather than to individuals. 1ndeed, most standardized achievement test protocols are written for
group adminigtration. Thereare sometests, however, that may befeasibleand even desirableto administer
individudly. Thesewouldincludecomputer adaptivetests, such asthoserecently developed for dementary
udentsby CTB/McGraw Hill Publishing. Thesetestsare currently being used in Minnegpolis. Mentioned
briefly in Chapter 1V, computer adaptive tests would have each student work on acomputer onea atime.
If several computers were available, then testing a group could take asimilar amount of time as that
required for normal paper-and-pencil tests. Since computer adaptive tests have the potentia for measuring
achievement accurately in amuch shorter time period than test bookl ets, this method of adminigtration might

actualy savetime. Students could take the tests in batches and they could make up amissed test at any
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time. Proctorswould need littletraining. In addition, theinnovation of introducing adaptive tests might
appeal to teachers and encourage cooperation with the study.

Another important consideration for collecting student achievement dataisthelack of incentivesfor
studentsto perform on thetests. It may be necessary to work with the school digtrict to find solutionsto
this problem, including the reporting of individua scoresto families. Anecdota evidence from Minnegpolis
suggests that students enjoy the computer adaptive tests enough to make an effort to do well. Adaptive
teststypicaly generate lessfrustration with questions that are too difficult or too easy because the items
each student faces are chosen to providethe optima amount of challenge. Therefore, sudentstaking an
adaptive test should be less likely to give up and more likely to take the test serioudly.

Finaly, one might need to consider test data collection logistics when deciding whether to test all
children or asubsample. A subsample could be asample of childreninoneor two grades, or asample
of children across all grades. Issues of vertically equated scales and potential aggregation bias are
discussedin Chapter IV. Here, itisimportant to note that there are potentially high fixed costs per grade.
That isbecause one normaly needs separate booklets, proctors, scoring, and even separate roomsfor each
gradelevel. Separaterooms per testing session are necessary because proctors may be reading different
instructionsto the group and because early elementary grade students often requiresmaller chairsand
desksthan older dementary students. Taken together, the conceptua and practica reasonswould suggest
that selecting one or two grades is more efficient.

If the evaluation wereto use asubset of two or more grade levels, there are potentia cost savingsin
the particular grades chosen. 1t may be most cost-effective to include consecutive cohorts rather than
gpaced cohorts. That is because the test form used for a pre-test for one grade could serve as a post-test

for another grade. For example, measuring achievement growth over grades 3 and 4 would require only
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threetest forms, thosefor grades 2, 3, and 4. Measuring growth over grades 3 and 5, would require four
forms, for grades 2, 3, 4, and 5.

There aretwo important qualifications to this argument, however. First, if computer adaptive tests
were used, many of the fixed per-grade costs, as well as the aggregation problemswould be less of a
concern. For instance, children of al grades, ages, or ability levels could be tested together, since the
individua itemswould be customized, and the test could draw itemsfrom avery large item bank covering
awide range of achievement (and hence age and grade) levels. Second, by sub-setting grades the
demonstration would losethe ability to generalizeto the other grades. Choice of which gradestoinclude
would be somewhat arbitrary fromapolicy perspective. It would be hoped that theintervention couldraise

achievement levels for students at all levels.

b. Timing of Data Collection

As Chapter 1V discusses, if district-administered achievement tests are available and adequate, the
datacollection plan callsfor collecting baseline (spring 2000) scores, aswell as collecting subsequent
district-administered test scores on an ongoing basisthroughout the evaluation. 1f administered aspart of
the evaluation, however, afollow-up academic achievement test would be conducted in spring 2001 on
the same schedule, although not on the same day, asthe collection of other student outcome datafrom

cognitive testing, student surveys, and the dietary intake interview.

4. Same-Day Cognitive Tests
Implementation of the USBP (and breakfast program participation, generadly) may influence not only
students' long-term academic achievement but a so their short-term memory and cognition and behavior.

Developmental psychol ogists have produced awide array of assessment instruments covering many
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domainsof possibleinterest to the study, includinginterviews and checklists designed for parentsand

teachers, as well as tasks and tests administered directly to children.

a. Methods

The USBP eva uation will include administration of a short-term test of cognition--the Wechser
Memory Scale, and student emotional behavior--the Revised Children’s Manifest Anxiety Scale (see
Chapter IV). Typically, theseteststake much lesstimeto administer than standardized achievement tests

(see Table 1V.2). They will be administered to the child by the evaluation team at school.

b. Timing of Data Collection

The cognitive testswill be conducted on the same day that the students’ dietary intakes are measured,
after breakfast and before lunch is consumed. It is preferable to conduct the cognitive test before
administering the 24-hour dietary recdl. TableV1.2 showsthat thistesting should beadministered in spring

2001.

C. Issues

Two issuesof timing areimportant with respect to the administration of cognitivetests. Firg, thetests
should be administered on the same day that students' breakfast program participation status and dietary
intake at breakfast are measured, perhapsin thelate morning. Second, snce students' state of mind should
be as normal as possible at the time they take these tests, the tests should be administered before the
unusua data collection activitiestake place. For the same reason, it would be best if the cognitive tests

were given to studentsin their schools, so as to minimize the disruption caused by the test-taking.
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D. DATA COLLECTION FROM TEACHERS (ON THE SAMPLED STUDENTYS)

Thevaueof conducting asurvey with theteachers of sampled studentsisthat it canyield additional
information about studentsin the school and the genera school climate. Theteacher data collection will
have three components. Part one of the questionnaire will be designed to gather information about
teachers characteristics, their impressions of the school climate and the studentsin the school, and their
perceptionsof how implementation of the USBP has affected their schools.* Thiscomponent would also
obtain information about the classesin which the sampled students are enrolled, including classroom
characterigtics(ability leve, climate, and so on) for the class attended by each student sampled. Teachers
can aso provideinformation about the length of the class, the number of timesit meets, and the proportion
of classtime actually dedicated to instruction and learning.

The second part of theteacher questionnairewill be designed to include questions capturing some
school outcomeinformation for individua studentsin theteacher’ sclass. Each teacher would be expected
to complete one of these modulesfor each sample student in hisor her class, reporting on students’ usud
attendance, tardiness, attentiveness, classroom behavior, health, academic strengthsand weaknesses, and
other factors affecting classroom performance.

A third component of theteacher datacollectionwould involveratingsof students' usua cognitiveand
emotiona functioning. A standardized teacher rating scd efor assessing classroom behavior and attention--
the Connors Teacher Rating Scale--will be administered to teachers. For example, the 10-item

Hyperactivity Index of the Connors Teacher Rating Scale (CTRS-39) has been associated with school

“For teachersin control schools, this set of questionswould be replaced by another set that asks about
the regular SBP.
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breskfast participation level, school breskfast participation change, and child hunger (Murphy et d. 1998g;

and Murphy et al. 1998b). Further discussion of the use of the CTRS appearsin Chapter 1V.

1. Methods

In order to have teachers report for individua students, a crosswalk between sampled students and
teachers should be planned and incorporated into theinitial development of the student sampling frame.
Although most publicdementary school sareorganized primarily into salf-contained classesfor ingtruction,
some are departmentalized. Therefore, one manageable way to implement thistype of teacher survey
would beto specify which teacher (for example, English, math, first period) would respond to ashort series
of questionsabout classroom behavior for each sample member. Theburden onindividua teachersin
departmentalized schools could potentially be greater. Thistechnique has worked, however, in other
studies (for example, inthe U.S. Department of Education’s National Education Longitudinal Study of
1988, Teacher Questionnaire-NELS: 88 Base Y ear).

Theteacher questionnaire regarding school and classroom climate, genera behavior of the sampled

students, and the CTRS would be distributed to teachers, with followup conducted by phone.

2. Timing of Data Collection
AsTableV1.2 shows, datacollection for theteacher survey would be conducted during spring 2001.
More specificaly, the teacher rating scal e should be conducted in conjunction with the school breakfast

program participation and dietary intake--also in spring 2001.
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3. Issues
The study must plan in advance which teacherswill be completing both the teacher questionnaire and
theteacher rating scale. Teachersmay bereluctant to report individual-level student behavior without

parental consent.

E. OBSERVATION OF SCHOOL MEALS

Because usual school breakfast participation is such an important variable to the eva uation, direct
observation of school breakfast for sample students will be conducted for atarget week. Thiswould
provide adirect measure of usual USBP/SBP participation in the school for sample students; and would

supplement data on atarget day and usual participation provided by the student/parent survey.

1. Method

Field interviewers, or perhaps school staff, would observe students as they passed through the
cafeterialineor atein the classroom, and check the names of studentswho select any foodsfrom the school
breakfast. Alphabetical student listsby classroom or for the study sample would be used to record the

students who selected foods from the school breakfast.

b. Timing of Data Collection

Observation of school breakfastswould be collected for thetarget week (five days) that coincided
with the 24-hour dietary data collection. Using this approach, the observed USBP/SBP participation
would be used to verify the student’ s reported participation on thetarget day. Theinformation would aso

be used to calculate the weekly USBP/SBP participation rate and to compare this information to the
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parents’ report of usual participation over the school year. School mealsfor sample studentswould be

observed in spring 2001 and spring 2002.

C. Issues
Observation of school mealswould require another type of data collection in the school, but it could
be accomplished at the sametime as the compl etion of the Menu Checklist and the ala carte checklist (see

Chapter V1I1). Observation of students’ school breakfast would also require parental consent.
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VIlI. IMPACT ANALYSIS

A central aspect of the USBP demonstration will be to analyze data that have been collected to
addressthe key questions of the evaluation. This chapter of the report defines the analysis questionsto be
addressed and outlines the basi ¢ estimati on procedures through which these questions can be addressed.
Understanding theana ytic strategy to be used shedslight ontheimplicationsof making particular decisons
about sampling and measurement issues.

Therest of thischapter containsfour sections. Section A introduces the types of impact anadysisto
be conducted and describesthe objectives of each type. Section B discussesthe trade-of f between using
individuals and using schools asthe unit of analysis. Section C presents the modelsto be estimated, and

Section D touches on the key issue of selection bias.

A. TYPESOF ANALYSIS

According to the Child Nutrition Act of 1998, akey aim of the analysisin the USBP demonstration
evauationisto“evaluatetheeffect of providing free breakfaststo elementary school children, without
regard to family income, on participation, academic achievement, attendance and tardiness, and dietary

intake over the course of aday.” Three major types of analysis can help achieve this objective:

1. Descriptive analysis
2. Estimation of the effects of USBP availability on the student outcomes listed above

3. Estimation of the effects of SBP/USBP participation on these student outcomes
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1. Descriptive Analysis

The objectives of the descriptive andysisare to provide acontext to the estimation of program effects
and to address specific methodol ogical issues related to the evauation design. The descriptive anaysis
involvesestimating and comparing the mean characteristics or outcome measures of various groups of

students. Three sets of comparisons are especially relevant:

1. Students at USBP schools versus those at regular schools
2. Breakfast program participants versus nonparticipants

3. USBP participants versus regular SBP participants

Comparing the characteristics of studentsin USBP schoolswith those of studentsin regular SBP
schoolswill serveasacheck on the effectiveness of random assignment. If random assignment worksas
designed, the characterigtics of the two groupswill be smilar. Analogoudy, comparing the characterigtics
of breakfast program participants versus nonparticipantswill reveal the extent towhich thedecisionto
participate is related to observable characteristics. Since students are not randomly assigned into
participant and nonparticipant groups, it isnot expected that the characteristics of thetwo groupswill be
identical. However, large differencesin the observable characteristics of thetwo groupswould suggest that
the groups may aso differ in unobserved ways, implying that selection biasisa problem in estimating the
effects of participation on student outcomes.

Thedegreetowhichstudents characteristicsarerelated to their participation decision may differ for
sudentsin USBP and regular SBP schools. Oneway of checking to determinewhether thisistrueinvolves
comparing the characteristics of USBP participants with those of regular SBP participants. If the

characteristics of these two groups differ greatly, one could conclude that the extent to which thereis
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selection by studentsinto the USBP differsfrom the extent to which thereis sdection into the regular SBP.
Furthermore, thiswould imply that the two different breskfast programs serve different groups of sudents.
Thispart of the descriptive anaysiswould better help understanding of the differencesin the populations
being served.

A find type of descriptive analyss not mentioned above would involve describing the characteristics
of thedidricts participating in theevduation. Although the evduationisdesigned to beinterndly vaid only,
comparing the characteristics of the participating school digtrictswiththose of other districts nationdly will
lead to better understanding of the degreeto which the evauation results are suggestive of what the effects

of the USBP would beif it were implemented nationally.

2. Estimation of the Effects of USBP Availability on Student Outcomes

A key component of the USBP demondiration eva uation will beto estimate how the implementation
of the USBPin agiven school influences outcomesamong students at that school. Asmentioned above,
random assignment of schoolsinto USBP and regular SBP statuses impliesthat asimple comparison of
mean outcomes among students at USBP and regular SBP school s serves as an estimate of the effect of
USBP availability on these outcomes. However, estimating this effect after controlling for other student
characteristicsin aregression framework yieldsamore precise estimate of this effect, with nolossin
experimental rigor.

Sincetheaim of thisanalysisisto estimate the effect of USBP availability on student outcomes, itis
important to realize that this estimated effect would be based on asampleof al studentsattending USBP
and regular SBP schooals, including those who would participate in either the USBP or regular SBP and
those who would participate in neither program. Since USBP availability isunlikely to have alarge effect

on student outcomes among those who do not change their participation statusin the breakfast program,
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the large number of these students who do not change their participation behavior after the USBP is
implemented islikely to dilute the estimated effects of program availability, making them moredifficult to
detect gatigtically. Inother words, USBP availability may have astrong effect among the small number
of studentswho consder participating in the breakfast program, but itsoverall effect may be smadl (and
gatidticaly insgnificant) because most Sudents elther do not congder participating in the program or would
participate in the program with or without the USBP.

The gtrengthsof the estimation of the effectsof USBP availability on student outcomesarethat it takes
advantage of the experimental design and yields estimates that are policy-relevant. In particular, it
addressesthefollowing policy question: “1f the USBP wereto beimplemented in agiven school, what
changeswouldresultinthelikelihood of skipping breskfast, breakfast program participation, dietary intake,
school attendance, academic achievement, and other outcomes among all students at that school ?’
Becausethe evauation is not designed to be externdly valid, theanswer to this question will bevaid only
for schoolsinthe demondtration districts. However, theanswer will be suggestive of how the USBPwould
affect student outcomes for all districts.

Thisanayss should be conducted on thefull sample and on key subgroups of thefull sample. One
set of subgroups of particular interest isdefined by incomelevel. Poor students (defined as those whose
incomeisbelow ether 185 percent or 130 percent of poverty) may be affected differently than nonpoor
students by a USBP for two major reasons. First, assuming that alarge proportion of poor students are
certified for free medls, the shift from theregular SBPto the USBP would not affect the price these students
pay for breakfast; they would pay nothing in either case. However, poor students may be morelikely to
participatein the USBPthanin theregular SBP because of the elimination of stigmaand becausealarger

number of other students may be participating. Second, thefamiliesof poor sudentsmay be morelikely
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than the families of wedlthier sudentsto view free breskfasts at school asasubstantia benefit. Whilethe
familiesof most nonpoor children probably do not haveto struggle muchto feed their children, thefamilies
of some poor children arelikely to be spending alarger proportion of their budget on food, so afree med
a school may help them obtain other necessities. It isnot clear whether poor children or nonpoor children
would be more dramatically affected by the USBP, but it will be important to test for differences between

the two groups.

3. Estimation of the Effects of Breakfast Program Participation on Student Outcomes

Theobjective of thethird type of analysisisto determine how breakfast program participation--that
is, how eating a school breakfast--influences student outcomes such as dietary intake and academic
achievement. Thisisan important objective, for three reasons. First, a basic premise of the USBP
demonstration isthat promoting breakfast program participation will help improve student outcomes.
Estimating the actual effects of participation will serve as a check on this premise of the value of
participation. Second, USBP availability presumably influences student outcomesthrough atwo-step
process. it promotesbreakfast program participation, which, inturn, improvesvarious student outcomes.
If thismode is correct, the estimates of the effect of participation on sudent outcomes will make possible
the decomposition of theoverdl effect of USBP avallahility into these two components. Third, animportant
effect of implementing the USBP may be to change the way breakfast program participation influences
student outcomes. Since the analysis of the effects of participation on outcomes can be conducted
separately among studentsin USBP and regular SBP schools, it will indicate whether the two types of
programs have different effects.

Theanalysisshouldinclude estimation of both the short-term and long-term effects of participation.

Thekey short-term effectsof interest include whether participation on agiven day influences students
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dietary intake and cognitive functioning on that day. The key long-term effects of interest include whether
students' usud participation influencestheir academic achievement and school attendance/tardinessrates.

Theexperimental design of the USBP eval uation will not guarantee unbiased direct estimates of the
effects of participation on student outcomes. Without random assignment of individual studentsinto
participant and nonparti cipant groups, the methodol ogy for estimating the effectsof participation on student
outcomeswill involve estimating a set of regression equations in which the dependent variables are the
student outcomes of interest, and the independent variables include the student’ s breakfast program
participation statusand relevant student and school characteristics. Even after controlling for observable
characteristics, participants and nonparticipants may differ in unobservableways. If these unobserved
differences are not taken into account, the estimates of the effects of participation may be biased. Thus,
the models for estimating these effects may have to incorporate some type of correction for these
unobserved differences(that is, selection bias). Thismethodologica problem makesthe anaysisdesign
for the estimation of the effects of participation on student outcomes weaker than the andysisdesign for
the estimation of the effects of USBP availability on student outcomes. Section D describesthisissuein

more detall.

B. UNIT OF ANALYSIS

The analyses described above could be conducted at the school level or the student level. In other
words, the dependent variables being andyzed (dong with the key independent variables being analyzed)
could represent outcomesfor specificindividuas (student-level analysis) or represent average outcomes
among students at specific schools (school-level analysis). Each approach has advantages and

disadvantages (asdescribed below). Therefore, the analysis should addressthe key research questions
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at both the school level and the student level whenever possible. Thiswill provide additional evidence

regarding the questions central to the evaluation.

1. School-Level Analysis

If schools are used as the unit of analysis, both the student outcome measures and the key
characteristicswill bemeasured at theschool level. For example, key outcomesmight includethe breskfast
program participation rate at the school, mean test scores among students at the school, and the school’s
attendance and tardinessrates. Key independent variablesin the school-level analysiswill includethe
school’ s USBP status, school characteristics such as size and location, and average characteristics of
students at the school.

Themain drawbacks of conducting the analysisat the school level involve the precision of the resulting
estimates. Sincethe sampleof schoolsisrelatively smal, the standard errors of the estimated effect of
USBP availability (and other independent variablesin the model) may be relatively too large to reliably
estimate most outcomes other than breakfast program participation (see Section V.C). In addition,
variation in the outcome measures and some of the key independent variableswill belost if these variables
aremeasured at the school level rather than the student level. For example, information on which students
participatein the breakfast program and which do not will belost inamodel whose dependent variableis
the mean participation ratein the school. On the other hand, for characteristics (such asthe school’ sUSBP
gatus) that vary only from school to school and not among studentsat agiven school, no such variation will
belogt. For thisreason, the school-level analysisis more appropriate for estimating the effect of USBP
availability on student outcomesthan it isfor estimating the effect of breakfast program participation on

student outcomes.
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The main advantage of the school-level andysisisthat it isusually easier to collect dataat the school
level than at the student level. For example, schoolsmay freely report their SBP participation rate, mean
test scores, and average attendancerate. By contrast, dataonindividua students' participation status, test
results, and school attendance may be more difficult to obtain. Moreover, school-level data may be
availablefor multiple years, allowing the analysisto take advantage of variation in the dependent and

independent variables over time, as well as across schools.

2. Student-Level Analysis

Inthe student-level analysis, outcome variables are measured at the student level, and most of the
independent variables are a so measured at the student level. Other independent variables (such asa
school’ sUSBP status) are defined at the school level but then are applied separately to each individual in
that school.! Thestudent-level analysis can be used as easily asthe school-level oneto estimate the effects
of USBP availability and breakfast program participation on student outcomes.

Themgjor advantage of the Sudent-level anaysisover the school-level andysisisthat thesamplesize
ismuch larger, so thereismore variation in the outcome measures and independent variables. Thus, if
information isavailable on comparablenumbers of students, the precision of the student-level estimates
typically isgreater than the precision of school-level estimates. Themajor drawback of the student-level

analysisisthat student-level data are sometimes costly to collect.

Thismultilevel measurement of characteristicsleadsto multilevel, or hierarchical linear, modeling (as
described in Section VI1.C).
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C. MODELSTOBE ESTIMATED

Asdescribed in Sections VII.A and V11.B, the analysiswill include modelsthat estimate the effects
of USBP availahility and bregkfast program participation on student outcomes. The models estimated will
useeither student- or school-level data. This section presentsthe econometric model sthat can be used

in each of these cases.

1. Modd I: School-Level Model of the Effects of USBP Availability
Thefollowing model can be used to estimate the effects of USBP availability on student outcomes,

using school-level data:

111 ’

Yot Z* % ", USBP %

where

Y, = mean outcome among students at school |
vector of characteristics of school |
binary variable representing USBP status of school j.

C AN

o
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I

In this model, an outcome measured at the school level is hypothesized as depending on school
characteristics and the school’ s USBP availability. The dependent variable in the model may be the
school’ s breakfast program participation rate, attendance rate, mean achievement test scores, or some
other school-level measure. The control variablesinthe Z, model include relevant and observable school
characteristics such as enrollment and racial composition. For afull list of potential dependent and
independent variables, see Chapter V. Depending on whether the dependent variable is continuous,

binary, or truncated, Model | could be estimated using OL S, logit/probit, or tobit estimation techniques.?

’Sincethesampleisintended to berepresentative of thedistrictsin thedemonstration, anditisunlikely
(continued...)
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Estimation of thismode will produce estimates of the parameters*; and **;, with thelatter being the
estimate of the effect of USBP availability on the outcome of interest. Random assignment of schoolsinto
the USBP and regular SBP groups ensures that the estimate of this effect is unbiased.

Thissmple school-level modd can easily bemodified in at least two waysin different Stuations. Firg,
if the effects of USBP availability were thought to differ in different types of schools, then USBP, could be
interacted with the relevant school characteristicsin Z; Second, to increase the precision of the model

estimation, data from more than one year could be used, if available.

2. Modd Il: Student-Level Model of the Effects of USBP Availability
Thefollowing model can be used to estimate the effects of USBP availability on student outcomes,

using student-level data:

Yo T X$, % Z*, % ,USBP %

ij ?2ij !

where

* - 0
2 d, % u,

2 a, % ey,

%(....continued)

that the evauation will sample every dementary school in these didricts, the samplewill beclustered. Thus,
individual-level observations among students within the same school are not likely to be statistically
independent due to these design effects. Furthermore, it islikely that pairs of similar schoolswill be
selected before oneisrandomly assigned to the USBP group and the other to the regular SBP group. This
random assignment processwill lead to correl ationin the characteristics of trestment and control schools
(aswdll asthe studentsin these schoals), further leading to correation across individual - and/or school-
level observations. Thus, the estimated standard errors of the coefficients will have to be adjusted to
account for the correlation across observations. Taylor series approximation methods, such as those
implemented in the SUDAAN statistical software, can be used for making these adjustments, which
typically increase the magnitude of the estimated standard errors.
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where

Y = value of outcome among student i at school |

X;i = vector of characteristics of student i

Z = vector of characteristics of school |

USBP, = binary variable representing USBP status of school j.

Thisisamultilevel model, or hierarchical linear model (HLM), where the value of the outcome
measure (for example, nutrient intake or achievement test score) ishypothesized as depending on both
student and school characteristics.® However, theeffectsof school characteristicson the student outcome
aredlowedtovary acrossschoals. Inthe specification shown here, the effects of the school characteristics
included in Z; include a congtant factor (d,), whichisthe same acrossall schools, and arandom factor (1 ),
whichvariesacrossschools. Similarly, the effect of USBP status includesaconstant (a,) and random
factor (e,). At thissecond (school) level, one could also have specified that the effects of Z and USBR
vary systematically across schools, depending on the characteristics of those schools. For smplicity, the
termisnotincluded. Itisaso assumed that u, equas 0 for each of the components of *,; except for the
component associated with the constant termin Z, (we label thisrandom school effect termy). Withthese
amplifying assumptions, substituting the two school-level equationsinto the student-level outcome equation

yields:

Y, T Xijfﬁ2 % ZJ.d2 % a,ZUSBPj % Vy; % ezj(USBPj % i

*Thismodd could aso beused to esimate the effects of an intervention in which certain studentswithin
aschool arerandomly assigned to receive afree breakfast and others are randomly assigned to receivea
reduced-price breakfast. Inthiscase, the variable USBP, would be replaced by avariable (FSBR ) that
would indicate whether or not a given student was offered afree breakfast.
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In this equation, the last three terms represent the error structure of the model.* This multilevel
specification alows usto account for two potential, problematic aspects of the data. First, the model
explicitly modelsthe potential nonindependence of the error termsacrossobservations, whichislikely
because the sampleincludesmulltiple studentsfrom the same schools. Second, the specification dlowsfor
asystematic rel ationship between the values of theindependent variables (USBP,;, in thiscase) and the
variance of the overall error term. Straightforward techniques exist for the estimation of this multilevel
model (see Bryk and Raudenbush 1992).

Thekey estimate from the model isthe estimate of the parameter a,, which representsthe average
effect of the avallability of the USBP in agiven school on the student outcome of interest. Again, random
assignment of schoolsinto USBP and regular SBP statuses ensuresthat thisestimatewill be unbiased. If
the outcome measure is sudents' participation in the breakfast program, a, will represent the direct effect
of USBP avallability. For other outcome measures such asdietary intake or test scores, however, a, will
represent primarily anindirect effect. Themainway inwhich USBP availahility isexpected toinfluence
outcomesliketheseisby firgt influencing program participation, which, in turn, influences dietary intake or
academic achievement.®

A couple of unique aspects of thismode arise when the dependent variable is students' performance

onastandardizedtest. Firgt, thevector of student characteristics (X;) will likely include alagged value of

“An even smpler version of thismodel would diminate the term e;* USBP, , which would eiminate
the heteroskedadticity from themodd. Thiscould bejudtified either by diminating the random eement from
the coefficient ™, or by assuming that the variance of v,; is very large relative to the variance of e,

The possibility exists, however, that USBP availability has adirect influence on such outcomes as
intakeor test scores. For example, implementation of the USBP may affect the quality of breakfasts served
for all students, which has a direct effect on intake even if the overall participation rate does not change.
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the test score dependent variable.® With theinclusion of thisvariable, the dependent variable effectively
measuresthe gain in students' test performance from one year to the next, rather than the absolute level of
their test performance. Compared to thetest scoreleve variable, thetest scoregain variable should have
lower variability and be more sensitive to policy changesin place only during the past year.
Second, itislikely that different standardized testswill be administered in different districtsincluded
inthe demongtration. Under certain circumstances, however, it will be possible to aggregate observations
of studentstaking different standardized tests. In particular, thetwo requirementsfor aggregating across
different testsare (1) that the tests measure the same underlying construct (for example, math or reading
skills); and (2) that thetestsare normed to Similar populations, such as school children nationally at about

the same time period, and hence scaled to the same units.

3. Modd I11: School-Level Model of the Effects of Breakfast Program Participation

Inall likelihood, estimating aschool-level modd of the effect of breakfast program participation on
student outcomes will be useful only if the datainclude multiple years of information on school-level
participation rates, school characteristics, and outcomemeasures. With only asingleyear of data, sample
gzesaretoo amdl, and too much information islost on the participation status of individud students' within

the same schools. With multiple years of data, the school-level model is:

Yit ) th*3 % "3Pjt % (3j % 73t

*Theinclusion of alagged value of the dependent variable as an independent variable will resultin
errorsin variables problem (Greene 1993). Thisisparticularly likely to be true when the dependent
variableistest performance. However, with aknown rdiability coefficient associated with thetest (which
is often published), making a measurement error correction should be straightforward.
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where:

Y, =  mean outcome among students at school | in year t
Z, =  vector of characteristics of school j inyear t

P, =  participation rate among students at school | in year t
(G = fixed effect of school j.

Thekey parameter in the modd is**;, which represents the influence of the participation rate in the
school on outcomes like the school’ s mean test score or overall attendancerate. Theterm (| represents
thefixed effect of agiven school, or theoveral influence on the outcome of unobservablefactors associated
with that particular school. Without random assignment, the school participation rate may be correlated
with this fixed effect or with the time-varying error term (, 5,).

A key, implicit assumption of themodel specified aboveisthat the effect of participation on outcomes
such astheseisthe samein USBP schoolsasin regular SBP schools. Thisassumption is maintained here
for smplicity, but it could easily be relaxed by interacting the participation rate with the binary variable
indicating whether the USBP is available in a school (in fact, the assumption isrelaxed in Model 1V).

For thismodéd to be estimated with a reasonable degree of precision, the school-level participation
rate must have sufficient variation over time and across schools. Thisislikely to bethe caseinamodd in
which the effect of participation is assumed to be the same in USBP and regular SBP schoals, since the
participation rateislikely to be much higher in USBP schools. However, if thisassumptionisnot made,
and USBP and regular SBP participation aretreated differently, it isnot clear that these two participation
rates will vary greatly over time or across schools. This must be carefully monitored.

An advantage of the model as specified above isthat it is possible to directly control for the
unobserved school fixed effect ((;) using binary variables representing each school inthe sample. Aslong

asthereare multiple years of datafrom the same schooals, it is possible to control for the unobserved time-
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invariant characteristics of each school that influence the outcome. The result isamodel whose key
estimated parameter indicates the extent to which a school’ s attendance rate or test scores change when
thereisachange in the participation rate in the school (controlling for how these outcomes changein
schoolswith no changein the participation rate). Thus, to estimate the modd with areasonable degree of

precision, there must be exogenous changes in the participation rates of individual schools over time.

4. Modd 1V: Student-Level Model of the Effects of Breakfast Program Participation
Thefollowing model can be used to estimate the effects of breakfast program participation on

student outcomes, using student-level data:

Y, T Xij$4 % Zj*4j % "4jPij % ’ 4jj

ij
where

* - 0
4 d, % u,

"5 " 3 % bUSBP % e,

where
Y; =  valueof outcome for student i at school j
X = vector of characteristics of student i
Z, =  vector of characteristics of school j
P; = variableindicating the participation status of student i.

Inthismodel, the definition of P differs, depending on whether the dependent variableisashort-term
or long-term outcome. If it isashort-term outcome, like dietary intake or cognitive functioning, P;isa
binary variable that measures whether or not the student eats a school breakfast on agiven day. If the

dependent variableis along-term outcome like the student’ s test score gain or attendance rate over a
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school year, P; represents the student’ s usua participation. For example, it may be defined as the number
of days per week that the student usually eats a school breakfast.

ThisHLM mode issmilar to Modd 11, except that the second school-level equation isdightly more
generd. Thisequationdlowstheeffect of participation on the outcome measureto vary by school, not only
randomly (through e,) but also systematically through the school’ sUSBP status. In other words, the model
allowstheeffect of eating aschool breakfast to differ for studentsin USBP schools, versus studentsin
regular SBP schools. Again, assuming that al the components of u,; equal zero except for the component

associated with the constant term, the model reduces to the following:

Yo X8, % Zd, % a,P, % b,P . (USBP. % v, % e, (P, %

ij 4" ij 4" ij ? 4ij

Inthe modd, the average effect of participation on the outcome among studentsin regular SBP schools
isrepresented by the parameter a, , while the average effect of participation among studentsin USBP
schoolsis represented by the parameters (a, + b,). If the coefficient estimate of the parameter b, is
datidicdly sgnificant, thisindicatesthat the effect of participation in USBP schoolsdifferssignificantly from
that in regular SBP schools.’

For the usua HLM estimation techniquesto lead to unbiased estimates of a, and b, , the modd must
include the assumption that P; is not correlated with theerror termsinthe model. In other words, the
unobserved school and student characterigtics affecting the outcome must not be related to whether or not

students eat a school breakfast. Sinceindividua students are not randomly assigned to participant and

"It isalso possiblethat the effect of participationisnonlinear--that is, the effect changes asmore and
more students parti cipate--or that there areadditional interactionsto the participation effect besidesthe
interaction with the school’ sUSBP status. For example, the effect may belarger for low-income students
thanfor high-income students. These poss bilitiescan be explored through specification testsof Modd 1V.
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nonparticipant categories, the experimenta design of the overall study does not ensurethat thisassumption
istrue. Infact, avariety of factorslead usto question this assumption. If the assumption is not true,

selection bias in the estimation of a, and b, will result. Thisissueis discussed in the next section.

D. SELECTION BIAS

Aslong as schools are randomly assigned to USBP and regular SBP status, there will be no self-
selection of schoolsinto USBP status and no resulting selection biasin the ordinary least squares (OLS)
estimates of the effect of USBPavailability on continuous student outcomes. Within schools, however,
therewill be salf-selection of studentsinto breakfast program participant versus nonparticipant status. In
other words, unobserved student characteristics will influence whether or not they become breakfast
program participants. For example, students homesituation, unobserved aspectsof their socioeconomic
status, or their dietary habitsand attitudes may influencetheir participation decision. If thesefactorsaso
influence the key outcome variables, then estimates of the effect of participation on the outcomesthat do
not take these unobserved factors into account will suffer from selection bias.

Theideal solution to this selection bias problemisto try to ensure that it does not arise at al, by
controlling for al relevant factors that might influence the outcome measure. 1f this does not work, two
possi blemethodsfor accounting for the unobserved differences between parti cipantsand nonparticipants
are (1) to estimate instrumental variables (1V) or selection correction models, and (2) to estimate fixed-
effect models. These approaches are not mutually exclusive; some combination of them can be used to
addresstheissueof selectionbias. A third approach isto attempt to control for the unobserved factors
that influence short-term student outcomes and are related to their participation status by including both

participation status on a given day and usual participation in the same model.
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Each of the approaches for dealing with selection biasin the estimation of participation on student
outcomes hasweaknesses. Thus, estimates of the effect of participation on these outcomesfrom any one
of these modelsmay bebiased. The best overall estimation strategy involvesusing avariety of different
approachesto control for salection biasand to compare the resulting estimates of the effect of participation.

If the different approaches lead to similar results, they will be more believable.

1. TheProblem

The problem of salection biascan beillustrated econometrically usng atwo-equation modd. Thefirst
equationissimilar to the student-level model showing the effects of participation presented in the previous
section, except that atime subscript isadded to represent the model at two different pointsintime. In
addition, threesmplifying assumptionsare made: (1) that the effect of participationisthe samein USBP
and regular SBP schools, (2) that thereis ho interaction between the error term and any of the independent
variablesinthe model, and (3) that thereis no random school effect. Inaddition, anindividud fixed effect
to represent unobserved individud characteristics that influence the outcome but do not vary over time can

be added to the specification. The second equation is a participation equation:

Yie xijt$4 % thd4 % a,Py; % (G % 2 4ijt )

Pio = WiNg % ViR, % (24 % Mgy )-

ijt

In the model, an outcome measure (Y);,) is regressed on student characteristics (X;;), school
characteristics(Z;,), and participation status (P;,), with the error structureincluding anindividual-specific

fixed effect ((4) and arandom error term (, 4). The second equation of the model shows participation
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status being regressed on student characteristics (W) and school characteristics (V;), with the error
structure also including an individual-specific fixed effect (2,;) and random error term (p;,).°

Inthe model, selection bias arisesif participation statusis correlated with ether error termin the first
equation. In particular, if either term inthe participation equation error structure (2,+ ;) is correlated
with either terminthe outcomeequation error structure ((4+ , 4;), Selection biaswill result. Another way
of saying thisisthat selection biaswill ariseif any of the unobserved factors (either time-invariant individud-
gpecific factorsor time-varying random factors) that influence whether a person ests aschool breskfast are
related to any of the unobserved factors (again, ether fixed or time-varying) that influence the outcome of
interest.

Below, four possible approachesfor addressing the selection biasissue are discussed. Inevaluating
the proposed approaches, itisimportant to distinguish between short-term and long-term models. Short-
term modelsinvolve outcomesthat are measured on asingle day, such asdietary intake and cognitive
functioning, and are presumed to be influenced by whether the student eats a school breakfast on that day.
Long-term model sinvolve longer-term outcomes, such as performance on standardized tests or student
attendance over afull school year, that are presumed to beinfluenced more strongly by students' usual SBP
participation than by their participation Satuson asingleday. The unobserved factors affecting the short-
term outcomesarelikely to differ from those affecting long-term outcomes. Similarly, the unobserved
factorsrelated to participation onasingle day arelikely to be different from the unobserved factors re ated

to usual participation.

81f themode isbeing estimated based on only asingle year of data, the“t” subscript can be dropped.
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2. Controlling Directly for Relevant Factors

Inthemoddl described above, if dl of therdevant student and school characteristicsthat influencethe
outcome variable are measured and included in X;; and Z;, then the error term ((4+ , ;) Will be truly
random and not correlated with the error termin the participation equation (2,;+ ;). Inthiscase, there
will be no selection bias and the smple OL S estimate of a, will be an unbiased estimate of the effect of
participation on the outcome of interest (assuming that Yj;, is continuous and the model is specified
correctly). If feasible, thisisthe best solution to the problem of selection bias because, compared with the
other potentia solutions described below, it requiresfewer assumptions, istypicaly less sengtiveto the
exact gpecification used, and resultsin amoreprecise estimate of the effect of participation on the outcome
of interest.

The primary chalengeinimplementing thissolutionisthat many of therelevant factorsinfluencing
outcomes like dietary intake or academic achievement are difficult to measure. For example, factors such
asstudents dietary habits, thelr parents' dietary knowledge and attitudes, detail sabout their socioeconomic
status, and the characteristics of the food service operation at their school are not availablein most data
sets and are not easy to measure, but these factors potentially influence students’ dietary intake and
academic achievement.

However, given that the USBP evduation will involve primary data collection, the possibility existsfor
designing datacollection insrumentsto attempt to obtain this sort of information. Section G of Chapter IV

describes the basic control variablesto be collected and used in the modelsto be estimated. In addition

°In this discussion, “relevant” characteristics or factors refer to those that have an effect on the
outcome of interest and are al so correlated with participation status (or any of theother variablesin X, or
Z).
it
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to these variables, however, afew examples of other possibly relevant pieces of information that could be
collected include:
C Detailed information on children’s socioeconomic status
- Family wealth and assets (for example, bank holdings, vehicle ownership)

- Whether family has specific possessions in the home (for example, a personal
computer)

- Employment histories of all adults in the household
- Information about the socioeconomic status of the family’s neighbors
C Dietary habits of the sample member
- Favorite foods
- Foodsthey will not eat
- Typica intake of the child on a weekend day
C Dietary knowledge and attitudes of food preparer in sample member’ s household
- Knowledge of USDA Food Guide Pyramid servings recommendations
- Attitudes about the importance of particular nutritional guidelines

- Usual food shopping habits

If an outcome model could be properly specified and al therelevant control variableswereincluded
init, none of the more complex econometric methodsfor dealing with selection biaswould be necessary.
However, if the data collection effort does not yield sufficiently rich and detailed information for this

purpose, the methods described below may be useful.
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3. Fixed-Effects Models

Estimating fixed-effectsmodel sinvolvesfinding away to directly control for theindividua-specific
fixed, or time-invariant, part of theerror term. Thisrequiresdataon the outcome and participation status
(aswell as selected individual and school characteristics) from more than a single point in time.

For certain short-term outcomes, such asdietary intake, the required datawould likely be collected
for at least some studentson 2 days, 3 to 10 days apart. With thisinformation, afixed-effects moded could
essentially be estimated by including adummy variablefor each individual inthereevant sample. By
controlling for eachindividual, the model effectively controlsfor the unobserved characteristics of these
individuasthat are congtant over time. Consequently, the fixed-effects esimate of the effect of participation
on the short-term outcome is based on whether individua swho participate on one day, but not the other,
havehigher (or lower) dietary intake/cognitive functioning on the daysin which they participatethan onthe
daysin which they do not, after controlling for observable factors that vary over time.

Thistype of fixed-effectsmodel hastwo mgor weaknesses. First, most studentswill likely participate
either on both of thetwo daysor neither of thetwo days.’® Thus, the effect of participation may not be
estimated with agreat ded of precison, sinceit isbased on those individua swho participateon one day
but not onthe other. Second, selection biasremainsapotentia problem with fixed-effectsmodels. The
model effectively controls for correlations between the unobserved time-invariant determinants of

participation (2,) and the outcome of interest ((,; ) but does not control for potential correlated between

%Since information on students’ school breakfast participation on two separate days can be
determined from Continuing Survey of Food Intakes by Individuals (CSFII) data, it ispossibleto get an
estimate of the frequency with which students participate on one day but not the other. Among students
attending schoolsthat offer the SBP in the CSFII, there are 413 with information from two school days.
Of these students, 12 percent participated in the SBP on both days, 76 participated on neither day, and
only 12 percent (48 students) participated on one day but not on the other.
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the unobserved time-varying determinants of participation (L) and the outcome of interest (, 4;,). In other
words, the unobserved factorsthat |ead a student to participate on one day but not on another day may
be rel ated to the unobserved factorsthat influence the student’ sdietary intake and/or cognitive functioning
onthosedays. For example, whether or not astudent’ s parentsleave for work early on agiven day may
influence both the student’ sintake and whether or not the student participatesin the breakfast program.
When the parentsleave early, they havelittletimeto prepare abregkfast for the student, who consequently
edtslessat homeonthat day. Thesearethe dayson which the student getsaschool breakfast. When the
parentsleavefor work late, they prepare alarge breakfast for the student at home, and he or she skipsthe
school breakfast. The student’ sintake on both days may be about the same, making it appear asthough
the program has no effect. Withthe breakfast program, however, the student would have eaten lesson
days on which the parents left early for work.

For the long-term fixed-effects models, the two pointsin time for which dataare needed typicdly are
ayear apart. For example, students usua SBP participation, their attendance rate and achievement test
scores, and avariety of other student and school characteristics would be measured over two separate
school years™ Theestimate of the effect of participationinthismode isbased on whether individuaswho
usudly participate morein oneyear thanin another year have higher (or lower) attendanceratesand greater
(or smdler) gainsin test scoresin those yearsin which their usud participation is higher than it wasin the
yearsinwhich their usud participationislower, after controlling for observablefactorsthat vary over these

two years.

UActually, sincewhat isof interest with respect to test scoresisthegainin students' scoresfrom one
year to the next, three years of test score dataare required to estimate afixed effectsmodel. Datafrom
thefirst two years are used to measuretest score gains at onepoint in time, and data from the second and
third years are used to measure test score gains at the subsequent point in time.
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The weaknesses of the long-term fixed-effects mode mirror those of the short-term moddl. Just as
mogt students either participateor do not participate on each of the two days of the short-term modd, most
students have similar levels of usual participation in each of the two yearsof the long-term model. In
addition, salection bias based on time-varying unobserved factorsisapotentia problem with thelong-term
model. Studentswhose situation changes from one year to the next (in some unobservable way) may
become morelikely to participation in the breakfast program but may also experience changesin their

attendance/achievement that are unrelated to their usual participation.

4. Instrumental Variables/Selection Correction Models

Estimating IV or selection correction modd s uses atwo-stage gpproach to account for selection bias.
Inthefirst stage, the participation equation (shown above) isestimated. |nthe second stage, the equation
with the outcome variable of interest as the dependent variable (shown above) is estimated, with either the
predicted breskfast program participation status of the sudent, based on the firs-stage equation (inthe IV
model), or the student’ sactual participation status and a sel ection correction term a so based onthefirst-
stage equation (in the selection correction model) included as independent variables.

In either the case of theV or the selection correction mode, identification of the model dependsin
practicd termson finding gppropriate identifying variablesand including them in the firs-stage participation
equation but not in the second-stage outcome equiation. Thus, theseidentifying variablesmust be correlated
with students' participation status but have no direct effect on the outcome measurethat isthe dependent
variableinthe second-stage equation. In practice, finding appropriateidentifying variablesisdifficult.
Furthermore, models of thistype have often been criticized for not being sufficiently robust--thet is, different

specifications of the same |V or selection correction model produce different results. Thetwo keysto
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estimating IV or selection correction modelsareto find good identifying variables and to conduct avariety
of specification tests to ensure that the model’ s results are robust.
Potential identifying variablesto consder for the estimation of an Instrumental Variableor selection

correction model of the effect of breakfast program participation on student outcomes include:*

C Timing Considerations. Theamount of time a student has at home in the morning before
leaving for school and the amount of time between hisor her arriva at school and the start of
classes may influence whether or not the student eats a school breskfast. Variables capturing
thesefactorsand related information, such asthelength of the student’ s commuteto school,
the start of the school day, whether aparent or sbling isavailableto serve breakfast to the
student at home, and the availahility of before-school activities, may be used to construct
appropriate instrumental variables.

C Breakfast Price and Students Certification Status. In regular SBP schools, these
variables, together, wouldindicate the priceindividua studentspay for breskfast. If themode
controlsfor family income, it could be argued that priceinfluences participation but not dietary
intake. InUSBP schoals, thevariableswould work differently. Evenin USBP schoolswhere
breskfast isfree, certification tatusmay affect the price of lunch and thususud lunch program
participation, and usual lunch participation may be related to SBP participation.

C “Planted” Identifying Variables. Becausethe eval uation team isdesigning the evaluation,
it may be ableto “plant” identifying variables. In other words, it may be able to take some
actionthat will lead to higher breakfast program participation among arandomly selected
subset of sample membersbut doesnot directly influencethe outcomemeasures. Anexample
of thiswould beif the evaluation team contacted arandom subset of sample members by
phone or mail in order to encourage SBP participation. Alternatively, anintervention could
take place at the classroom level; perhaps the teachers of arandom subset of classes could
becomeinvolved in promoting student participation. Studentsmight be morelikely to be
influenced by aclassroom intervention because their friendswould be receiving the same
intervention. If theeffort to promote participation was successful andif theintervention did
nothing to directly influence breakfast intake or other outcomes, then avariableindicating
whether a given student received the intervention could be used as an identifying variable.

LTheidentifying variablessuggested hereincludeonly student-level variables. Althoughsomeschool-
level variablesmight beappropriateidentifying variablesin principle, they could not explainvariationinthe
participation statuses of sudentswithin agiven school. Because of thisand because of therdatively smal
number of schoolslikely to bein the sample, school-leve identifying variables are unlikely to be effective
in practice.
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C WedfareStatus. Inregular SBP schools, welfare status could be linked to SBP participation,
for two reasons. Firgt, it makes becoming certified administratively easier. Second, it may
indicateaparticular family attitudetoward stigma. Aswith breskfast price, thelink with SBP
participation in USBP schools would have to be an indirect link, operating through
participation in the school lunch program.

Aswith the fixed-effects models, the instrumental variables/selection correction models have
weaknesses and are not likely to generate estimates of the effect of participation that al readerswould
agree are unbiased. Except for the evaluator-planted identifying variables, however, collecting the
information needed to construct theseidentifying variablesislikely to berelatively inexpensive. Thus, as
noted above, thewisest Strategy may beto estimate 1V or selection correction model s but aso to conduct
awide variety of specification tests and checks of robustness. The goal of this strategy would be to
accumul ate evidence about the effects of breakfast program participation that are consstent across models

and specifications.

5. Controlling for Usual Participation

In models designed to estimate the effects of participation on agiven day on a short-term outcome,
another possible way to address the selection bias problem isto control for usua participation in the
outcome equation. In particular, an outcome such asdietary intakeor cognitive functioning would be
regressed on student and school characteristics, participation status on the day in which the outcomeis
measured, and usua participation. Theestimate of interest isthe effect of participation on that single day
on the outcome. With one-day participation status aready in the model, the variable measuring usual
participation captures unobserved characteristics unique to individual students (and time invariant) that

influence their participation generaly (in other words, the time-invariant, individual-specific fixed effect).
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Thismode issmilar to the fixed-effects modd in that it depends on variation in students' single-day
participation after controlling for their usual participation. In other words, among studentswho say they
usudly participate agiven number of days aweek, there must be some who participate and others who do
not on the day on which the outcome variableis measured. In addition, thismodel leavesthe possibility
of selection biasbased on unobserved time-varying characteristics. However, controlling for students
usua participation inthe short-term modelsisaway to control for individua-specific fixed effectswithout

having to collect longitudinal data.
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VIII. IMPLEMENTATION STUDY DESIGN

An implementation study is an essential component of any comprehensive evaluation. A full
understanding of any program requiresaclear description of how that program actually operates. The
findings of thisimplementation study havetwo main objectives: (1) describing the USBP and how it was
implemented, and (2) understanding how the program contributed to the observed impacts.

Firgt, by describing the program and itsimplementation, the study will help to better understand how
thedifferent program features are used to influence student behavior and outcomes, identify problems
encountered inimplementing the program, and determine how the program differsfrom theregular SBP.
The study will aso document the costs associated with program implementation and how they compare
with the costs of the regular SBP.

Second, theimplementation study will providegreater insgght into the program’ simpactsby helping
to determine how the program contributed to observed impacts. That is, if the pattern of impacts across
related outcomesisnot consstent, or if impactsvary widdy by school, detailed information about program
implementationwill beinvauablefor uncovering the underlying factorsthat may lead to observed impeacts.
Moreover, an understanding of the magnitude of differencesin program features acrosstreatment schoals,
or between trestment and control schools, can be useful in giving meaning to differentid school impactsand
to differential treatment and control group impacts.

Thischapter beginsby presenting the issuesand topicsthat the implementation study will explore.
It then describes how and from whom the implementation datawill be collected. Findly, it lays out the

plans for analyzing these data.
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A. RESEARCH ISSUES

Thelegidation for the USBP specifiestwo research objectives. (1) to eva uate the effects of the USBP
on student participationin the USBP and itsimpacts on participants' dietary intake, school achievement,
and related outcomes; and (2) to determine the effect that participation in the USBP has on the paperwork
and other administrative requirements placed on schools. To help address these questions, the
implementation study will be guided by aset of research issues and topicsthat will dlow the evauation team
to understand how schools have implemented the USBP, as well as what aspects of the program
contributed to program impacts. Another issueto addressishow meal subsidy costs change under the
USBP. Thischapter describesrecommended research issuesfor theimplementation study in grester detall.

Seven overarching issues will provide aframework for the implementation study:

1. How have schoolsimplemented the program? A description of how schoolsimplemented
the USBPwill provide greater insght into the specific goa sand objectives at each schoal, the
different waysin which schoolsded with challengesto implementation, and how well each
school isworking to meet its goals and objectives. To provide comparable information on
how control group schools operate the SBP, asimilar set of issuesin the control group
schools will be documented and described.

2. How does implementation of the program vary across schools, and to what can the
evaluation attribute these cross-site differences? It is expected that schools will have
different gpproachesto implementing the USBP and SBP dueto different local contextua and
organizationd factors. Theimplementation study will document and analyze the reasonsfor
these differences.

3. What innovative strategies have the sites implemented to create a service delivery
system? Schools have considerableflexibility in how they actually deliver their services. A
better understanding of the advantages and the challenges associated with the different modes
of ddivery will behe pful inidentifying the most promising practices, given aschool’s needs.

4. What are the key differences between the USBP and the regular School Breakfast
Program (SBP) in how they attempt to promote nutrition, learning, and other key
outcomes? By documenting and describing asimilar set of implementation issuesin both the
USBP and SBP schoals, the evauation will identify key waysinwhich the programs differ and
the ways in which these differences may influence key outcomes.
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. What factors about the USBP, relative to the SBP, help explain program impacts?
An examination of both program approacheswill dlow the eva uation team to understand how
different aspects of the program may influence student behavior and contribute to program
objectives. For example, theanalysismay help determineif and how the USBP helped to
influence any stigma associated with consuming a school breakfast or changed student
attitudes toward nutrition. In addition, information from the implementation study can alow
the evaluation team to understand why the USBP is or is not differentially successful in
influencing outcomes among various subgroups of students.

. What are the key differencesin the USBP and the SBP in terms of program costs?
An examination of the resources required to perform different functions of the programswill
alow theeva uation team to assessthe rel ative cost-effectiveness of the USBP and the SBP.
Using the findings of the USBP' s impact on participation rates, coupled with data on
relmbursement, the eva uation will aso be ableto determinetheamount by which med subsidy
costs to the federal government increase under the USBP.

. What changes can be made to improve the implementation and operations of the
USBP? Based on theresults of the USBP evaluation, the eval uation team will assess and
identify potential program design, operations, and adminigtrative changes that could improve
the implementation of the USBP.

RESEARCH TOPICS

Theoveradl planfor theimplementation study incorporates abroad set of topics and data sources.
To address the key issues outlined above, the implementation study will be structured around six broad
researchtopics. (1) organizational aspects, (2) servicedelivery, (3) medsoffered, (4) program costsand
administrative burden, (5) participation, and (6) school environment. These topics will guide the
development of dataanaysisplans, whichinclude (1) interviewswith SFA administrators, (2) interviews
with school cafeteriamanagers, (3) interviewswith school administrators and other key school staff, (4)
“meals offered” data collection, (5) cost data collection, (6) staff and student focus groups, and (7)
program documentsand records. TableV111.1 presentsadetailed set of research topicsrelated to various
aspects of the USBP and the suggested data sources to address them. To understand the waysin which

the USBP differs from the SBP, and to hdp interpret findings from theimpact study, it isrecommended that
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TABLEVIII.1

IMPLEMENTATION STUDY TOPICS AND DATA SOURCES

Data Sources
School
School Administrator Meals Program Student Program
SFA Cafeteria and Other Key Offered Cost Staff Focus Focus Documents and
Administrator ~ Manager Staff Survey Worksheets? Groups Groups Records
Organizational Aspects
Planning
Goals and Objectives X X X X X
Strategic Plan X X X X
Roles of the SFA and Other Agencies X X X X X
Structure
Key Staff Involved X X X X X
Job Roles, Responsibilities, Level of Effort X X X X
Training and Support Provided to Staff X X X X X X
Scheduling Changes to the School Day X X X X X
Information Systems and Available Data X X X
Service Delivery
Recruitment and Retention of Program
Participants
Orientation X X X X X X
Outreach X X X X X X
Setting and M ethods
Breakfast Setting X X X X X
Delivery Methods X X X
Breakfast Schedule X X X X
Access to Breskfast X X X X
Promising Practices and Key Challenges X X X X X X
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TABLE VIII.1 (continued)

Data Sources
School
School Administrator Meals Program Student Program
SFA Cafeteria and Other Key Offered Cost Staff Focus Focus Documents and
Administrator  Manager Staff Survey Worksheets® Groups Groups Records
M eals Offered
Menu Selections X X X
Nutrient Content X X X
Food Provision and Usage X X
Program Costs and Administrative Burden

Program Start-up

Program Design X X X X X

Planning (State-, SFA-, School-Level) X X X X X

Training X X X X X

Outreach and Recruitment X X X X

Application Procedures X X X X
Meal Preparation

Setting X X X X X

Methods X X X X X
Meal Delivery

Setting X X X X

Methods X X X X X

Schedule (School Day, Classes, Busing) X X X X
Reporting Requirements

Meal Counting X X X X

Meal Content X X X X
Reimbur sement

Rates X X X

Methods X X X X X

Claiming procedures X X X X
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TABLE VIII.1 (continued)

Data Sources
School
School Administrator Meals Program Student Program
SFA Cafeteria and Other Key Offered Cost Staff Focus Focus Documents and
Administrator  Manager Staff Survey Worksheets® Groups Groups Records
Participation
Participant Satisfaction X X X
Participation Level and Patterns X X X X X
Reasonsfor Participation X X X X
School Environment
School Profile X X X X X
School Climate X X X X X
Student Behavior and Attitudes X X X X X
Stigma X X X X
Staff Attitudes X X X X
Par ent and School Board Support X X X

2t isrecommended that the program cost worksheets be included as part of the interviews with the SFA administrator, school cafeteria manager, school administrator, and other school

staff.




theevaluation collect asmilar set of implementation datafrom the control group schools. Accordingly,

the research topics and specific questions will be adapted for use with the control group schools.

1. Organizational Aspects

Organizationa planning and structure can influence theimplementation of any new program. If a
structureis not in place to support changes, then the implementation of the program may not succeed as
planned. Also, any differencesin the planning and organizational structure at different Sitesarelikely to
resultinvariationsinimplementation. Inorder to gainafull understanding of aprogram, itsoriginsmust be
examined. Why wasthe program conceived? What are the goals and objectives of the program at the
locd level? Who was involved in program implementation decisions, and what wastheir input? What
measurable outcomes best expressthe godsof the program? An understanding of the planners’ objectives
and thinking in planning for theimplementation of the program givesthe evaluation team ablueprint for
assessing the program’ s progress and success.

Thegaffing provided toimplement the program can d so indi cate the depth of support and itspotentid
to succeed. Which key staff areinvolved in operating the program, and what do they do? Were new staff
hired to help implement the program? Were staff roles and responsibilities redefined as aresult of the
program? How? Was areorganization of staff necessary within the school’ s administrative or food
management offices? What isthe overall level of staff effort required to implement the program?

Thetraining, orientation, and support provided to staff areimportant for successful implementation of
aprogram. Did staff undergo training and orientation? From whom and in what form do staff receive
support? Hasthat support been sustained over time? What type of management structure or monitoring

system isin place to ensure that the program runs smoothly?
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Implementation of the USBP may a so require changes to the school day or bus schedulesin order
to accommodatealarger group of students participating intheprogram. Changesin thelength of the school
day, for example, could affect the amount of effective ingtructiona time during the school day, whichinturn
could explain differencesin student achievement or attention span. Will schools effortsto accommodate
alarger feeding program shorten the school day? For schoolsthat normaly provide bus transportation for
many of their students, there may be particular challenges associated with implementation of the USBP.
How will school districts changetheir bus schedules? Will these changes affect schoolsthat do not offer
the USBP, including control group schools? The answers to these types of questions will allow the
eva uation team to better understand how the program functions, what mechanisms arein place to support
program operations, and what aspects of the program might explain differencesin treatment and control

group outcomes.

2. ServiceDdlivery

The second focus of the implementation study relates to understanding how the programis operated.
That is, how are services actudly delivered, and how are students recruited into the program? Examining
how students are recruited into the program will give the evaluation team a better understanding of
participation levels and support for the program. 1t may aso help explain, in part, differences between
participationlevels when the program wasfirst implemented and over time. For instance, wasthe program
publicized more often when it was first implemented? What methods are used to encourage student
participation in the program?

How breakfast delivery methods and settings vary between schoolswill also be of interest to the

evaudion team. Indeed, the setting and mode of delivery chasen haveimportant implicationsfor aschool’s
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schedule and may aso influence whether and to what extent students participate. For example, the more
initiative a student must take to obtain abreakfast, the less likely the student may be to eat breakfast.
Inquiring about the experiences of different schoolsinimplementing the program, including the challenges
they faced and how they dedlt with them, will be hel pful for identifying themaost promising service delivery

practices.

3. MealsOffered

Learning about the variety of foods offered as part of the USBP isessentia to understanding how the
program contributed to observed impacts on dietary intake and other student outcomes. The
implementation study will provide adescription of the prevaence of different typesof foodsserved, the
variety of foods served, and the nutrient content of thosefoods. The study also will examine how foodis
purchased and prepared, aswell as how much food isbeing taken by students and approximately how

much is being thrown away (“plate waste”).

4. Program Costs and Administrative Burden

Program cogs are an important cons deration for the implementation sudy Sinceimpact estimates must
be interpreted within the context of costs. Moreover, an understanding of the resources required to
operationdizedifferent program functionswill alow the eval uation team to understand the rel ative cost-
effectiveness of the USBP and SBP and to determine the effect that participation in the USBP hason
program costs. It isrecommended that the evaluation examine the labor and other direct costs associated
with both theinitia and ongoing functions of program operation, including those related to (1) program
gartup, (2) med preparation, (3) med ddivery, (4) reporting requirements, and (5) rembursement methods

and procedures. Costsassociated with each of these functions, coupled with participation data, can be
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used to estimate a total program cost and a per meal unit cost for both the USBP and the SBP. In
particular, uang thefindings of the USBP simpact on participation rates, the eva uation team can determine
the amount by which meal subsidy costs to the federal government change under the USBP.

In examining the costs associated with implementing the various program functions, it will beimportant
to focus on key differences between the USBP and SBP and to examine the amount of staff time and other
costsassociated with these differences. Thiswill alow the evaluation team to determinewhich program
functions are more or less expensive to operate as aresult of the USBP. For example, if the number of
school breskfasts served increases asaresult of the USBP, there may be associated cost increasesin medl
preparationand ddlivery. That is, doesthe setting in which breakfast isprepared and ddlivered change as
aresult of increased participation and doesthisinfluence the number of cafeteriastaff and teachersrequired
to operate and monitor the program? Doesthe school schedule and/or length of the school day change
asareault of the USBP? Doestheleve of school busing change? If so, it will beimportant to examine cost
implications. In estimating cogts, it will be particularly important to determine which staff areinvolved in
implementing the different program functions, how much st&ff timeis needed, and what the wage/sdary and
fringe benefit level are for the staff involved.

Changes in paperwork and other administrative requirements as a result of the USBP can also
influence program costs. Hence, the eva uation should examine the waysin which the costs, paperwork,
and administrative burden of the USBP compareto the regular SBP. For example, havetheincreased
costs of providing mealsto more students been offset by decreasesin the costs associated with the reduced
handling of paperwork and other administrative tasks? How so? Have program reporting requirements
and reimbursement methods been smplified throughthe USBP? That is, if the reporting requirementsand

reimbursement processes are Smplified, then fewer staff resources may be required--for example, interms
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of submitting claimsfor reimbursement--and associated program costswill decrease. In contrast, although
the program eligibility and student application processwill likely besimplified throughthe USBP, itis
unlikely to have asgnificant effect on staff timeand, in turn, program costs, since USBP schoolswill il
be required to meet astructured set of digibility requirementsfor their school lunch program. Examining
thesetypes of issuesand questionswill beimportant for understanding the overal cost-effectiveness of the
USBP, rdlativeto the SBP, and for assessng whether and how the program and its costs can be improved

by making changes to specific program functions.

5. Participation

| nformation on parti cipation collected through theimpl ementation study will complement dataon
participant characteristics that are collected through other data sources, including the student and parent
surveys and school recordsdata. (The other data sources are described in the preceding chapters.) The
implementation study will be helpful in gathering information onthe overdl level of student participation
during agiven time period, the factors that influence students to Sart (or stop) participating, the aspects of
the program that students are most satisfied with, and the waysin which the program could be improved
to better servethetarget population. Thisinformation is particularly important, both for drawing policy

implications and for tailoring the program to better serve the target population.

6. School Environment

Successinimplementing the USBP can be affected by theenvironment inwhichit operates. Factors
such as economic conditions, the labor market, the availability and quality of support services, the
characterigticsof the population, and the broader community’ sacceptance of the program may dl influence

the school community’ s attitude toward the program. For instance, if the community views afree
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breakfast as a handout, the stigma associated with the SBP will not be reduced by the USBP, and
consequently, student impacts may beminima. Inasmilar vein, the support of school and program steff,
school administrators, caf eteriamanagers, parents, the school board, and studentsare dl critical to the
success of the program. Without the support of key players and stakeholders, the program may not meet

be able to meet all of its objectives.

C. DATA COLLECTION PLANS

The research issues and questions described above will guide the development of survey instruments
and interview protocolsfor the data collection effort. Theimplementation study will rely onamix of
guantitative and qualitative data collected from (1) semistructured telephone interviews with SFA
administrators, (2) semistructured telephone interviews with cafeteria managers, (3) semistructured
telephone interviews with school administrators and other key school staff, (4) checklists and direct
observations to examine the meals offered to students, (5) worksheets to examine program costs and
adminigtrative burden, (6) focus groupswith staff and students, and (7) program documents and records.
The proposed sourcesfor each of theresearch questionsareidentifiedin Table V1I1.1; examplesof specific
research questionsrelated to each topicareaare outlined in Table VI11.2. Next, suggested datato collect

from each of these key sources is described.

1. Semistructured Telephone Interviewswith SFA Administrators

Interviewswith SFA adminigtratorsfrom each eva uation Stewill provide dataon program designand
implementation at thedigtrict level, especidly on the planning and organizationd structure, including program
costs and changesin the paperwork and administrative burden. Theseinterviewswill provide vauable

information on how different SFAs overseethe program and interact with other agencieswith respect to
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TABLEVIII.2

IMPLEMENTATION STUDY: KEY RESEARCH TOPICS AND EXAMPLES OF QUESTIONS

Research Topics

Examples of Research Questions

Organizational Aspects

Planning

Goals and Objectives

Strategic Plan

Roles of the SFA and

Why was the program conceived? What is it trying to achieve? What was the
motivation for implementing the program at the local level? What is the nature of the
local need for the program, and how does this need vary across sites?

Who was involved in the program implementation decisions at both the district and
the school level?

What are the district- and school-level nutrition and food service policies?

What measurable outcomes best express the goals of the program as it isimplemented
at the district and school level?

What steps were perceived as being necessary for successful implementation?

What role does the SFA play in overseeing the program?

Other Agencies

What other agencies are involved? What roles do they play?
Structure

Key Staff Was a reorganization of staff necessary within the school’s administrative and food
management offices?
Were new staff hired to help implement the program?
Who are the key staff involved in operating the program?
Which staff are most aware of student perceptions of the program?

Job Roles Were staff’s roles redefined as a result of changes brought about by the program? If

and Responsibilities

S0, how?

What isthe level of staff effort in implementing different aspects of the program? Has
the program changed the workload of administrative staff and line staff?

Have the roles of medical staff changed (for example, are they involved in outreach for
nutrition programs)? Have they become more or less involved with students? In what
way? What influence, if any, did the program seemed to have on the types of reasons
students visit the nurse’ s office?
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TABLE VII1.2 (continued)

Research Topics

Examples of Research Questions

Training and Support
Provided to Staff

Scheduling Changes to
School Day

Information Systems
and Available Data

Did the staff who were responsible for implementing the program undergo training or
orientation?

From whom and in what form do staff receive support? Has that support been
sustained over time?

What type of management structure or monitoring system exists to ensure that the
program runs smoothly? How does it differ from the way management was set up

before the program was i mplemented?

Did scheduling changes have to be made to the school day to accommodate the
program?

Did bus schedules have to change to accommodate the program?

What types of information are maintained on program participants and program
costs?

Service Delivery

Recruitment and Retention of
Program Participants

Orientation

Qutreach

Setting and M ethods
Breakfast Setting

Delivery Methods

How were students and their families oriented to the new program?

How was the program publicized?

How, when, and how often isit publicized?

How, when, and how often are students reminded that the program is there?

What methods are used to encourage student participation in the program?

What methods are used to develop parent support for the program? What methods

are used to develop teacher support?

Has outreach to students and their families changed from the time the program was
first implemented to ayear or two after it was implemented?

Whereis breakfast delivered? What is the seating capacity?

How is breakfast delivered? (For example, do students get to pick what they want to
eat or are they handed a package?)
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TABLE VII1.2 (continued)

Research Topics

Examples of Research Questions

Breakfast Schedule

Access to Breakfast

Promising Practices and
Key Challenges

When do students have breakfast? Were changes made to bus schedules to allow
time for breakfast? |s breakfast part of the school day? How much timeis allotted for
breakfast?

If breakfast is not part of the school day, how much initiative do students have to take

in order to eat a school breakfast? Do they, for instance, need to arrive early or skip
morning recess?

What are the necessary steps in the process of full implementation of the program?
How does this differ by site?
What are the key characteristics on which sites vary?

How did key program components or activities evolve or diverge from the original
model?

What factors facilitate overall program implementation and operation?
What were the program’s most significant accomplishments?

What factors impede overall program implementation and operation? What are the
biggest challenges and obstacles encountered by staff implementing the program?

M eals Offered

Menu Selections

Nutrient Content

Food Provision and Usage

What is the variety of foods offered in the program? Do these selections differ from
those offered before the program was implemented? How is food purchased and
prepared? Isit prepared on-site or received from a vendor?

About how large are the portions?

What are the label ingredients on preprepared and packaged foods?

What types of condiments are available for students' use?

How often are hot meals served? How often are cold meals served?

Who plans the menus? Has this changed since the program was implemented?

What is the average nutrient content of the school breakfasts offered?

How are foods provided (for example, as meals, ala carte, from vending machines)?
How does this differ from before the program was implemented?
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TABLE VII1.2 (continued)

Research Topics

Examples of Research Questions

Program Costs and Administrative Burden

Program Startup

Program Design

Planning (State-, SFA-,
School-Level)

Staff Training

Outreach and Recruitment

Application Procedures

Meal Preparation

What is the staff time and what are the other resources involved in designing the
program?

How much time was spent in planning for the implementation of the program at the
state-, SFA- and school-level?

Which staff were involved?
What was the effect on other costs, such astravel?

How much time was spent training different types of staff on how to implement the
program?

Which staff were trained?

Who provided the training?

How much time was spent introducing and advertising the program?
What other direct resources were used to promote the program?

What are the paperwork and other administrative steps for a student to participate in
the program? In particular, what are the eligibility determination steps for the SBP?

How much timeisrequired by staff?
How do the School Lunch and other program eligibility requirements influence the time

staff must spend on eligibility determination and application procedures for the SBP
and USBP?

Where are meals prepared? Did the location of meal preparation change in order to
accommodate an increased number of meals served? If so, how?

Who prepares meals? Did the staff and methods of food preparation change with the
new program? Are different resources used?

How much additional staff time and other resources are required?
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TABLE VII1.2 (continued)

Research Topics

Examples of Research Questions

Meal Déelivery

Reporting Requirements

Reimbursement

Where are meals served? Did the location of meal preparation change in order to
accommodate an increased number of meals served? If so, how?

Which staff are involved in delivering meals? in monitoring student participation in
the program? What are their roles? Did the staff involved and the methods of meal
delivery change with the new program? If so, how?

How much additional staff time and other resources are required?

How did the program influence class schedules? busing schedules? How did such
changes influence staff time required, for example, teacher time, cafeteriaworker time,
and bus driver and crossing guard time?

What are the program reporting requirements, for example, in terms of counting the
number of meals served and documenting the content or nutritional value of meals
prepared?

What steps are taken to collect the information that must be reported? to maintain the
information? Which school staff perform these tasks? How are SFA- and state-level
staff involved?

How do the USBP's administrative reporting requirements compare to the SBP's?
Have they been simplified? In what ways and with what implications for staff time and
other costs?

How, if at all, are costs from increased program participation offset by reduced costs
and burden associated with collecting, processing, and maintaining paperwork?

What are the reimbursement rates for meals served? How do reimbursement rates vary
for different subgroups of students?

What provisions are used in making claims for reimbursements? How did these
change with the new program?

What are the administrative requirements for submitting claims for reimbursement?
What steps are taken in the process? What other paperwork requirements must
schools meet, for example, relating to staff time and other direct costs? Which staff are
involved and for how long?

How do the USBFP' s paperwork and other administrative requirements relating to the
reimbursement process compare to the SBP' s? Have they been simplified? In what
ways and with what implications for staff time and other costs?

How, if at all, are costs from increased program participation offset by reduced costs
and burden associated with collecting, processing, and maintaining paperwork?
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TABLE VII1.2 (continued)

Research Topics

Examples of Research Questions

Participation

Participant Satisfaction

Participation Level and
Patterns

Reasonsfor Participation

How satisfied are participants with the program? How satisfied are the parents of
participants? What are the staff perceptions of student satisfaction?

How appealing is this program to students? In their opinions, how beneficial is the
program?

About how many meals were served during a given time period?

About how many meals were consumed during a given time period?

About how many students choose to participate on any given day?

Are fewer students choosing to take breakfast now than when the program was first
implemented and publicized?

What factors explain differences in participation levels over time?

Have students chosen not to participate after trying the program? Why? When did
they stop participating? (That is, was it weeks, months, or years after they first
participated?)

How can the program be improved to better serve students?

Why do students choose to participate or not participate in the program?

What factors influence their participation decisions on agiven day or in a given week?

What role do their friends, parents, teachers, and others play in their participation
decisions?

How do participants seem to differ from nonparticipants? For example, do boys
participate more than girls? Do children from relatively lower-income families
participate more than those from relatively higher-income families?

How do participants seem to differ from each other? How diverse is the pool of
participants?

School Environment

School Profile

What are the characteristics of the school and their students (for example,
organizational, socioeconomic, demographic)?

What are the characteristics of the families from which students come (for example,
structure and background, |abor market participation, dynamics)?

What are the values, beliefs, and attitudes of the families from which students come
(with respect to free meals, nutrition, and learning)?
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TABLE VII1.2 (continued)

Research Topics

Examples of Research Questions

School Climate

Student Behavior
and Attitudes

Stigma

Staff Attitudes

Parent and School Board
Support

What is the overall climate of the school?

What programs and supportive services does the school provide to students?

What problems and difficulties does the school experience?

Do staff perceive any changes in student attitudes and behavior (toward learning or
food) as aresult of the program?

Has student behavior in the classroom and at recess seemingly changed since the
program was implemented? Have the number of students suspended, detained, etc.

seemingly changed since the program was implemented? How has attendance
seemingly changed since the program was implemented?

Was there a stigma associated with receiving a free breakfast before the program was
implemented? If so, has that changed after the program was implemented? In what

way?

How do staff feel about the program? What are their attitudes toward a USBP? What
changes do they perceive as aresult of the program?

Wheat isthe level of staff turnover in the school ?

How supportive of the program are parents and the school board?

What isthe level of parent involvement in the school ?
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the program. Moreover, theinterviewswill provide information on the characteristics of the SFA, its
nutrition policies, and the food service operations of the schools within it.

It is suggested that the interviews be conducted over the telephone by research analysts using
semistructured interviewing techniquesthat will dlow andyststo ask questions on abasic set of topics, as
well asprobefor administrators perceptionson issuesrel evant to program implementationinagiven SFA.
Toensurecong stency in the data collection methods and type of information collected in each Site, andysts
can record answersto questions using awell-defined interview protocol that includesamix of structured
and open-ended questions. It is suggested that interviews last about 45 minutes and that they be

conducted at approximately the same time as dietary intake and other student-level data are collected.

2. Semistructured Telephone Interviews with Cafeteria Managers

Telephone interviews with cafeteria managers from al the treatment and control group schools
represent an important source of information on service ddlivery, aswell as on organizationa structure,
school environment, cafeteria policies, and patterns of program participation. Cafeteria managers can
provideinformation on the setting in which breakfast isdelivered, the methods used to deliver breakfast,
and the specific types of mea soffered to sudents. Moreover, they will beauseful source of information
on the cogt implications of the new program by providing indghts on changes made to the program functions
asaresault of the USBP and consequent changesin thelevel of staff effort required. Cafeteriamanagers
canasoinformtheevauationteam of any changesthey observein the cafeteriaenvironment and in sudent
participation patterns since implementation of the USBP.

It is suggested that telephone interviews be conducted by research analysts using semistructured

interviewing techniquesthat will allow analyststo ask questionson abasic set of topics, aswell asprobe
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for adminigtrators perceptions on issues relevant to program implementation in agiven SFA. Anaysts
should record answersto questionsusing awell-defined interview protocol that includesamix of structured
and open-ended questions. It is suggested that interviews last about 45 minutes and that they be
conducted at gpproximately the sametime asdietary intake and other student-level dataare collected in

the schools.

3. Semistructured Telephone Interviews with School Administratorsand Other Key Staff

Semistructured interviews with school administrators and with other key staff from each of the
treatment and control group schools will be an effective way to obtain information on planning,
organizationa structure, service delivery, school environment, and program participation patterns.
Speakingwith school administratorsand other key staff will givethe eva uation team abetter understanding
of changesthat have occurred within schoolsasaresult of the USBP. The school administrator dsois
likely to bethe most knowledgeabl e sourcefor variouskindsof information on school characteristicsand
operations. For instance, the administrator can provide details on class size, student-to-teacher ratios,
starting time and length of the school day, hours of ingtructional time, changesin bus schedules, parent
involvement in the school, staff turnover, availability of programs and resources (such as before-school
programs), and physical education requirements.

Interviewswith other key staff could yield additiona informeation about studentsin the school and about
the general school climate. School administratorswill also be asked toidentify other staff memberswho
may be knowledgeabl eabout program implementation and the possi bl einfluence of the program on student
participation. These other staff members may include, for example, teachers, teachers' aides, nurses,

guidance counselors, and cafeteria staff.
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It is suggested that these interviews be conducted by research anaysts using semistructured
interviewing techniques that allow analyststo ask questions on abasic set of topics, aswell as probe for
respondents’ perceptions on issues relevant to program implementation in agiven school. To ensure
consigtency, andystswill record answersto questions using awell-defined interview protocol, which will
include amix of structured and open-ended questions. Since anaystswill not conduct site visitsto each
school, conducting these interviews by telephonewould be most cost-effective. However, when possible,
analysts could conduct these interviewsin person; for example, in schoolswhere analysts conduct focus
groups (described below), the school administrator and staff interviews could be conducted in person.
Findly, it is suggested that the interviews be conducted over aperiod lasting about 45 minutes and at

goproximately the same time asthe dietary intake and other student-level dataare collected in the schools.

4. MealsOffered

A meals-offered (menu) survey will beincluded inthe eval uation to provide descriptiveinformation
on the nutritional content of school breskfasts offered or served over the course of aweek. To obtain a
complete description of foods offered or served, detailed information on all foods offered as part of a
school breskfast will be needed from the school cafeteriamanager. 1t is suggested that thisinformation be
collected by survey specidistsduring on-Site, in-person interviews conducted in conjunction with the dietary
recal| datacollection. Inaddition, vending and alacarte checklists can be completed at thistime, to collect
aconsg gent set of information across schools about the variety of foods offered or availableto students,
aswell asthewaysin which school bregkfast is provided--that is, as complete meds, assinglefood items,

and/or through vending machines.
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Thefoods offered by the USBP and the SBP will be recorded in detail, with complete descriptions
and portion sizes estimated us ng three-dimensiond food modelsand, preferably, with the same automated
dataentry program asthat used for the 24-hour-recall data collection. Similarly, the foods and amounts
will be coded and andlyzed for nutrient content using the same food composition database as that sdlected
for the 24-hour recalls. Whenfeasible, it will be useful to weigh and measure portion sizes. If severd
optionsor food barsare offered, dl food items from the menuswould be systematically sampled, recorded,
and coded to allow for the estimation of mean nutrient availability from the school breskfast. Estimates of
the percentage of meals delivered or prepared under each option could be used in concert with menu
information. Food service records on food bar offerings and usage could be analyzed, along with direct
observation of food bar selections. Thetime period covered by the meals-offered information would be
either asingle day (the day in which students’ dietary intake information is collected) or aweek-long
period. Collecting data over aweek would reduce the variance of the meals-offered estimates. This
decrease in variance, along with cost considerations, should determine the appropriate approach. In
addition, datafrom the meal s-offered survey can be supplemented with information collected through the
interviews with SFA administrators and cafeteria managers.

Veification of the accuracy of the menu information, along with information on portion sizes, would
be collected from school food service personnel and/or direct observation of school breakfasts.
| nterviewerswoul d observe school meal sand record thefoods offered, the breskfast selectionsavailable,
and platewagte. Information on breakfast food selections obtained by direct observation would be entered
into nutrient coding softwareto estimate the nutrientsavailable from school breakfast. Observed plate
wastewould then be used to modify estimatesof average nutrient intake availablefrom school breakfast

menus. Collection of platewasteinformationwould requirethe eva uation teamto obtain consent from the
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school and, if individual children areobserved, from parents. (Theissue of obtaining consent isdiscussed
inmoredetall in Chapter V1.) Observing individua children’ sintake may provide an externd verification
of reported breakfast intake, but it would not necessarily provide better information than reporting the

breakfast intake immediately after breakfast during the dietary data collection.

5. Program Costs

To develop an estimate of program costs, the eva uation team will rely on an gpproach that bases cost
estimates on information collected through staff interviews about the use of staff and other resourcesin
implementing the program (Ohls and Rosenberg 1999). Although the eva uation team should also obtain
adminigtrative cost datafrom the schoolsand SFAs, such program dataare unlikely to provide sufficient
detail on specific program functions or to be reported in acons stent format across schools, thus making
itdifficult torely onadminidrative datato estimate program costs. Hence, itissuggested that theeva uation
team develop and use structured cost dataworksheetsto collect information from program staff that will
allow them to estimate the different types of costs that are incurred in operating the USBP and SBP
programs.

Using the“building-up” cost estimation gpproach developed in Ohlsand Rosenberg (1999), which
has been used effectively in other social program evaluations, the eval uation team can first collect
descriptiveinformation ontheresources used--most importantly, the staff time used--inimplementing each
of the key program functions described above. Then the evaluation team can develop program cost
estimates based onthelevel of resources used and relevant unit costs, focusing on those program functions
wherethe USBPand SBP differ. Sincethisapproach requiresinterviewing program administrators and

line staff, the cost data worksheets can be administered as part of the interviews with the SFA
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administrator, the school cafeteriamanager, school principal, and other school staff (particularly those
associated with the cafeteria). The mgority of questionswill be posed to the cafeteriamanager, two or
threekey cafeteriastaff, and the school principal, who arelikely to have the most information on how the
program is implemented.

Questionsincluded in the cost dataworksheets should be designed to measure how much staff time
isrequired to perform different program functions. By categorizing the types of staff involved in
implementing specific program functions, estimating the amount of time they spend each week (or each
month), and identifying their wage/sd ary and fringe benefit rate, the eval uation team can devel op labor cost
estimates for each program function. Labor cost estimates are most critical to the analysis since they
represent the majority of program costs. Information on other direct costs--such as food and nonfood
supplies, rent and space, storage, utilities, insurance, and equipment--istypically availablein someform
from program records and can be used to compl ete the program cost estimates, either by attributing these
coststo specific program functions or by estimating them in proportion to labor and allocating them to
particular functions as appropriate. The vaue of donated goods and services should aso be considered
part of the analysis.

It is suggested that the cost data interviews and worksheets be completed over the telephone by
research analysts using cost dataworksheetsthat are comprised of structured and detail ed sets of closed-
end questions. Worksheets can be included in the survey interview protocols for the program staff
described above. Asnecessary, cost-focused telephoneinterviewsof 10 to 15 minutes may need to be
completed with oneor moreadditional cafeteriastaff to round out the cost datacollection. To maximize

the ussfulness of the telephoneinterview process, andysts can begin with aninitid telephone contact, follow
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up with aletter to theinterview respondent explaining the purpose of the data collection effort, and then

conduct the interview.

6. Focus Groups
Focusgroups-—-smdl group discussionswith 6to 10individuas--will bevauablefor gatheringinaghts

from staff and students on the factors that may explain:

C Student participation in the program

C Thelevel of student, parent, and school support for the program

C The nature of the school environment

C Theservice delivery practices and methods that are most effective

C Thewaysin which the program could be improved to maximize student participation

Theevduationteam will conduct informal focus groupsin selected trestment and control group schoolswith
groups of both staff and students. Focus groups can be conducted by research analysts and survey
specialists experienced in focus group moderation. The discussions should be guided by structured
protocolsand procedures designed to encourage participantsto talk candidly. 1tissuggested that they be
conducted during the same time period that the dietary intake and other student-level dataare collected
in the schools.

Through discuss onswith school administrators, the eva uation team can identify the best strategy for
recruiting staff and studentsto participatein thefocusgroups. Staff focus groups might includeamix of
different typesof staff who arefamiliar with the program and with student participationinit. For example,
astaff focus group might include amix of teachers, teachers' aides, nurses, guidance counselors, and

cafeteriagaff. Student focus groups should include only studentsin the higher grades, such asthefifthand
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sixth grades. Separate student focus groups might be considered for boys and girlsin order to minimize

inhibitions about freely responding to questions.

7. Program Documents and Records

Documents and records about the program and about the school context will be requested from the
SFAsand school s to supplement the data collected through interviews, the meal s offered component, and
focus groups. These documents and records will include, for example, school food service records,
adminigrative cost data, descriptive information about the sudy schools, and written materids documenting
the program and the steps the SFA and schools took to implement it. Training materials and memos
provided to saff, aswell asmateria sabout the program that were given to parents and students, could be
requested aswell. In addition to these documents, school records data--such as aggregate dataon student
characterigticslikeattendance, achievement, and disciplinary incidents--should also beexamined. These
school recordsdatawill be acquired as part of the data collection plan for theimpact eva uation (described

in an earlier chapter).

D. DATA ANALYSISAND SYNTHESIS

A multifaceted gpproach to the andysisand interpretation of dataon program implementation will be
employedto produce acomprehens ve description of theimplementation of the USBPin the study schools.
Thisgpproach involves both quantitative and quditative andys s of the data summarizing the Sx key aspects
of theprogram: (1) theorganizationd structure supporting the USBP, (2) the ddivery of program services,
(3) the mealsoffered to students, (4) program costs and administrativeburden, (5) thefactorsexplaining

participation in the program, and (6) the school environment in which the program operates.
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Implementation analysis presents the challenge of combining information from various sourcesin a
systemetic gpproachto analysisand inference. Thus, itissuggested that two guiding principlesbefollowed:
1. Createastructurefor analysis of thedata in advance. All theinformation collected for
the implementation analysismust be analyzed in a consistent framework. Therefore, itis
important that an analytic framework for the analysis be developed. The conceptual
framework introduced in Chapter 11 and the research topics and questions outlined above

represent the starting point for the development of such aframework.

2. Triangulate sources and perspectives. Itiscritical that data collected through different
drategiesand from different sources be analyzed asawhole. Thus, the plan for andyzing the
dataincludesidentification of all sourcesfrom which dataareto be collected onsmilar issues,
aswdll asidentification of waysinwhich datafrom multiple sources can be used to vaidate
findings.

In generd, theimplementation analysiswill proceed “from theingdeout.” In other words, it will focus
first ontheservicesand themodesof delivery, then on how externd factorsand program organi zation affect
sarvices. Next, theanalysiswill assess, from abroad perspective, how the overal design and structure of
the USBP affectsimplementation at the school leve. Findly, it will assesshow thesefactorsand influences
might affect thequality of serviceimplementation and the outcomesachieved. Ultimatdy, theanaysiswill
generatelessonsand recommendationsfor program design at the school level and policy decisionsat the
district and national levels.

1. Analysisof Quantitative Data

The quantitative analysis will examine data on the structure of the USBP across study schools, dong
with thedifferent methods used to recruit studentsto the program, the service ddlivery settingsand methods
used, the types of meals offered to students (including their nutrient content), program costs, and the

characteristicsof the school environment inwhichtheprogramisimplemented. Similar descriptivedata

will be examined for the control group schoolsand their SBPs. The andysiswill consst of examining (1)
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descriptive statistics, using school sastheunit of analysisto compute unidimensional summary measures
such asaverages, frequencies, and percentiles; and (2) multidimensiona cross-tabulation measuresto help
assess variation in the characteristics of USBP implementation across schools. Similar analyseswill
examine patternsacross control schoolsand between trestment and control schools. A broad, descriptive
profileof how the USBPisimplemented in sudy schools can be devel oped using descriptive datafrom the
interviews and the meals-offered data collection. Thisanaysiswill be enriched by qualitative dataon

program implementation collected through the interviews and focus groups.

2. Analysisof Qualitative Data

The quditative andys s of implementation dataincludes both descriptive and explanatory methods both
withinindividua schoolsand acrossschools. Qualitative analysiswithin schools will bedescriptiveand
will provide some assessment of program implementation. Interview guidesand protocols can be used to
structurethedatacollectionfor theanayssof information gathered during interviews and focusgroups.
Quadlitative descriptiveinformation can be synthesi zed on each trestment school for information about, and
preliminary analysis of, how each school isimplementing the USBP.

Quadlitative findings can dso be synthesized and assessed across schools. That is, experienceswill be
compared across school sto identify smilaritiesand differencesin theimplementation and operation of the
USBP. Thesedataasowill help explain what led the schoolsto use different practicesinimplementing the
program. Tabular summaries of key program features can be created to assst in the cross-school anayss.
From these andyses, lessons will be drawn about program implementation for individud schools, aswell
asfor school digtricts. Lessonsmay involve, for example, theidentification of both promising practicesand

critica chalengesrdated to implementing the program. Theandyssof cross-school differenceswill take

225



into account the different school contexts and target populations. Similar anayses should be conducted
for control group schools and their SBPs. The evaluation team could also aim to identify important

implementation differences between the USBP and SBP schools.

3. Integration of Quantitative and Qualitative Data

Quantitative and qualitative data can be combined to present acomprehensive analysis of how the
USBP has been implemented in various SFAs and schools. Each type of data presents a different view
of implementation. When combined, thesetwo types of datawill provide as complete apicture aspossble
of the implementation of the USBP in different school contexts. The quantitative datawill provide a
snapshot of how the day-to-day operation of the USBP trand atesinto program delivery and the meals
offered to sudents. The quditative datawill provide adetailed picture of how the USBP has evolved over
time, including, for example, the different methods used to deliver servicesand the factorsthat may help
explain student participation in the program and key differences between participants and nonparticipants.
Together, thetwo typesof datawill provideamore complete pictureof programimplementationthan either

can provide alone.
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PART 4:

FEASIBILITY OF IMPLEMENTATION






IX. OVERALL FEASIBILITY OF EVALUATION DESIGN OPTIONS

This report has devel oped four options for evaluating the effects of the Universal-Free School
Breakfast Program (USBP) on student outcomes. All the designs are based on an approach that pairs
schoolswithin digtricts and then randomizes each school inthe pair into either the USBP or regular School
Breakfast Program (SBP) groups. Thedesignsdiffer intermsof (1) whether baseline and follow-up data
on student achievement on sampled studentswill be provided by the school districts, and (2) whether the
evaduationwill include apreimplementation survey of sudents parents. Thechoiceof thefind desgncan
only be made after FNS finds out which school districts apply for the USBP demonstration.

This chapter assesses the overall feasibility of these designs options. Several dimensions are
consdered, including the ability of theeva uation to detect program impacts, demongtration and evaluation
costs, therisksassociated with implementing the design, and the potentia for successful completion. Table

IX.1 provides a summary of the design options.

A. OVERVIEW OF THE DESIGN OPTIONS

Inthissection, thedesign optionsarefirst described. Notethat, under each design, school records
datawill be collected. These recordsinclude school-level summary variables (school means), based on
all students attending schoolsin the study, and, where appropriate, data on sampled students. School
records datawill cover four school years. the three school yearsin which the demonstration is active
(school year 2000-2001, school year 2001-2002, and school year 2002-2003, and one year prior to

demonstration startup (school year 1999-2000).
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TABLEIX.1

SUMMARY OF UNIVERSAL-FREE SCHOOL BREAKFAST PROGRAM IMPACT EVALUATION DESIGN OPTIONS

Design Alternative 1: Baseline and Followup
District-Administered Achievement Data Available

Design Alternative 2: Evaluation Contractor Must
Conduct a Follow-Up Achievement Test

. (13) . (D)
Without Preimplementation With Preimplementation Survey®°
Survey?

. (29) . O
Without Preimplementation With Preimplementation Survey®¢
Survey?

Approach

Pair and randomize schools
Regular SBP isthe counterfactual

Pair and randomize schools
Regular SBP is the counterfactual

Pair and randomize schools
Regular SBP isthe counterfactual

Pair and randomize schools
Regular SBP isthe counterfactual

Sample Size”

144 schooals; 4,320 students 144 schools; 4,320 students

120 schoals; 3,600 students 120 schools; 3,600 students

MDEs: Experimental-Based Methods

Participation (in percentage points) 6.7 6.7 7.3 7.3
Dietary Intake (percentage of RDA)
Food energy 6.0 35 6.5 39
Calcium 114 6.6 125 7.3
Academic  Achievement (percent of 27.2 16.0 29.8 18.0
standard deviation)
MDEs: Nonexperimental-Based Methods
Dietary Intake (percentage of RDA)
Food energy 1.9 19 21 21
Calcium 3.6 3.6 39 39
Academic  Achievement (percent of 8.7 8.6 95 9.4

standard deviation)

Demonstration Costs®

$6.7 million

$5.6 million

Limitations/Risks

Can reliably estimate impacts on some but not al dietary outcomes using
experimental based analysis methods without preimplementation survey, but
cannot reliably estimate impacts on student achievement.

If preimplementation survey is conducted and reasonably accurate, then would
be able to reliably detect impacts on dietary outcomes but not student
achievement, using experimental-based analysis methods.

Fallback position is to estimate impacts using nonexperimental methods by
comparing regression-adjusted mean outcomes of new USBP participants and
nonparticipants from SBP schools. However, if selection bias important--
cannot reliably estimate impacts on student achievement.

Cannot reliably estimate impacts on dietary outcomes or student achievement
using experimental based analysis methods without preimplementation survey.

If preimplementation survey is conducted and reasonably accurate, then would
be able to reliably detect impacts on dietary outcomes but not student
achievement, using experimental-based analysis methods.

Fallback position is to estimate impacts using nonexperimental methods by
comparing regression-adjusted mean outcomes of new USBP participants and
nonparticipants from SBP schools. However, if selection bias important--
cannot reliably estimate impacts on dietary intake and achievement.
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TABLE IX.1 (continued)

NOTES.  Seetablesin Section V.C.4 for formulas used to calculate precision of estimates.

21f the demonstration startup is delayed to January 2001, then the evaluation will include a preimplementation survey to attempt to identify students in the treatment and control groups most likely to become
new breakfast program participants. Precision estimates shown assume preimplementation survey predicts new participants at least 50 percent of the time (that is, of the parents who are surveyed say that
their student would become a new participant and be compared in the treatment and control groups, 50 percent of the students would, in fact, become new participants under the USBP).

The design is a “balanced” design, in which half of the school s are USBP schools and half regular SBP schools. Demonstration costs will be lower if an “unbalanced” design, that is, one with more SBP than
USBP schools. Statistical precision will be somewhat lower under an unbalanced design.

Cc
Calculations assume the preimplementation survey method will enable the evaluation to accurately predict “would be new participants’ at least 50 percent of the time (that is, of the students currently not
participating in the regular SBP who are surveyed that say they would participate in the USBP and being compared in the treatment and control groups, 50 percent of them would in fact become new participants

under the USBP).

dDemonstration costs refer to meal subsidy costs for USBP schools. The estimates assume participation will increase 25 percentage points in USBP schools (from 30 to 55 percent). Evaluation costs are not
included. However, preliminary estimates indicate that all the design options fit approximately within the $13 million available for demonstration and evaluation costs.

MDE = minimum detectabl e effect



1. Design la: Randomize 144 Schools, No Preimplementation Survey

Starting with 144 schools, Design lawould first pair schools and then randomly assign each of the
schoolsin each pair to elther atrestment (USBP) or acontrol (regular SBP) group, resulting in 72 schools
ineach group. Since the design does not include a preimplementation survey, the demonstration can sart
infall 2000. A sampleof 30 studentswould be selected from each demonstration school, for atotal sample
of 4,320 students.

Under Design 1a, the eval uation contractor would, in soring 2001, administer oneround of thefull set
of SFA, principal, cafeteriamanager, teacher, parent, and student surveys (the student survey includes
dietary intake recalls and cognition tests). Data on student academic achievement test measures would be
obtained from school records, covering at least two years (baseline and follow-up test data). The
eva uationwould aso collect school recordson other outcomes covering four years, from fal 1999 through
spring 2003.

Two partidly overlapping sampleswould be included in Design 1a, a cross-sectiona sampleand a
longitudina sample. The cross-sectional samplewould include studentsin grades 1 through 6 in spring
2001. Members of the cross-sectional sample would be administered all questionnaires. The panel
component conssts of asample of studentsin grades 1 through 5 in spring 2001 (grades 2 through 5, if
three years of achievement data are available).

Theevaluation would submit an interim report in spring 2002. Under Design 1a, theevaluation’s
interim report would report on USBP impacts on participation and al other outcomes based on student-
level data, including student achievement. Thereport would aso include anaysesof dataavailablefrom

adminigtrative school records, such as breakfast program participation and attendance. The analyses of
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student recordsdatafor theinterim report would cover school year 1999-2000 (the prei mplementation
period) through school year 2000-2001.

Thefina report would summarize longer-term findings on the impacts on student outcomes using
student-level records data--such as participation, achievement, attendance, and discipline-- covering the

period school year 1999-2000 through school year 2002-2003.

2. Design 1b: Randomize 144 Schools, Conduct Preimplementation Survey

Design 1bisthe sameas Design 1a, except that it includes a preimplementation survey of students
parentsinthefal 2000. The survey would be conducted only if the demongtration tart-up isdelayed until
January 2001. Prior to actua USBP implementation, the eva uation contractor would select asample of
100 studentsfrom each school (both USBP and regular SBP school s) participating in the demonstration.
The sampled students (and/or parents) would be administered a brief telephone survey, the objective of
whichisto enablethe evaluation contractor to identify ssudentsmost likely to be new USBP participants.
Thesurvey would ask about the student’ susua participationintheregular SBP, and whether the student
would participate in auniversa-free school breakfast program. This survey would be administered in fall
2000.' A sample of 30 students would then be selected from the 100 student sample from each
demonstration school. Students currently not participating in the SBP, but who indicate they would

participate in a USBP, would be oversampled.

f possible, it isdesirable to administer this survey in summer 2000 and implement the demonstration
infal 2000. Thiswould require having the eval uation contract in place by summer 2000 and securing early
cooperation of the districts to obtain lists of students, in order to select the samples.
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Aswith Design 1a, the evaluation contractor under Design 1b would administer one round of thefull
set of surveysin spring 2001; dataon student achievement would be collected from administrative records.?
The evaluation would collect other school records datacovering four years. Andysisand reporting for the

interim and final report is the same under Design 1b as those described for Design 1a.

3. Design 2a: Randomize 120 Schools, No Preimplementation Survey

Design 2aisthe same as Design 1a, except that the eval uation contractor would need to conduct a
sngleround of follow-up tests of student academic achievement for members of the longitudina sample.
(The basdline measure of achievement would comefrom student recordsdata.) Having to spend resources
to administer and processthe achievement tests meansthat fewer schoolsand students could be sampled.
Design 2atherefore includes 120 schools--60 USBP schools and 60 regular SBP schools--and atotd of
3,600 students. However, the schedule for data collection, analyss, and reporting isthe sameasthat for

Design la

4. Design 2b: Randomize 120 Schools, Conduct Preimplementation Survey
Design 2b isthe same as Design 2a, except that it includesa preimplementation survey. Again, the
survey would be conducted only if the demondtration artup isdelayed. Thesurvey would beadministered

infall 2000, with demonstration startup occurring in January 2001. Aswith Design 2a, the evaluation

AWVith aJanuary 2001 startup, conducting student surveys and the other surveysin spring 2001 may
not give students enough timeto adjust their participation to the new meal program. It may be necessary
to delay thefull set of student, teacher, and staff surveys until the following spring. If the survey data
collection is delayed until spring 2002, then the interim report would include only findings from
administrative records data; findings based on analysis of survey data and longer-run findings from
administrative data analysis would be available in the final report.
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contractor under Design 2b would administer afollow-up achievement test; the baseline measure of student

achievement would be obtained from school records.

B. PRECISION OF THE IMPACT ESTIMATES

This section contrasts the four design options on the precision in which they would detect USBP
impacts on student outcomes. Four outcomes are considered--participation in the school breakfast
program, intake of food energy at breakfast, intake of calcium at breakfast, and student achievementin

reading.

1. Participation in the USBP

All the designswould be ableto reliably detect the expected size of program effect in the ranges of
7.310 8.3 percentage points on participation usng school-level data, and 6.7 to 7.3 percentage pointsusing
sudent-level data(see Table1X.1). Thus, any of the design optionswill easly be capable of detecting the

target minimum detectable difference of 25 percentage points.

2. Dietary Intake at Breakfast

Design 1awould be ableto reliably detect some, but not all, of the target detectable differencesfor
dietary intake using experimental-based anayssmethods; and Designs 1b and 2b would be ableto do so
as long as the preimplementation survey method was reasonably accurate (see Table 1X.1). Using
experimental -based anayssmethods, Design 1a, with 144 schools and 4,320 students, would be ableto
detect differencesin food energy expected under the USBP, but not cacium. Although closeto the target
objectives, Design 2a, with 120 schoolsand 3,600 students, would not be able to detect differencesin
either food energy or calcium. Both designs (Design 1b and 2b) would be ableto reliably detect impacts

on dietary outcomesif a preimplementation survey were conducted and the survey was reasonably
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accurate. Much more acceptable levels of precision could be achieved for all four designs using

nonexperimental analysis methods if selection bias problems proved not to be serious.

3. Student Academic Achievement

None of the designs would reliably detect differencesin student academic achievement using
experiment-based analysismethods (see Table1X.1). If successful, the strategy based on conducting a
preimplementation survey yields more precise estimates of USBP impacts on student achievement than
could be achieved without the survey. However, the minimum detectable estimates attained with a
preimplementation survey would still be well abovewhat could reasonably be expected to occur under the
USBP.

Design 1awould be ableto detect an impact on student achievement aslow as 8.7 percentage points
(3 percentiles) using nonexperimenta -based andysis methods, so long as sdection biaswas not aproblem.
Precision could beimproved only dightly--to 8.6--if apreimplementation survey were adso part of the
design (see Design 1b) and it was reasonably accurate. Design 2a would be able to detect a 9.5
percentage point changein student achievement using nonexperimenta methods, and 9.4 percentage point

change if an accurate preimplementation survey were included in the design (Design 2Db).

C. DEMONSTRATION AND EVALUATION COSTS

Approximatecostsof the demonstration and eva uation have been estimated for thefour designsunder
congderation. (Theseestimatesshould be consdered preliminary, and are subject to refinement oncemore
information isavailable about the SFAs participating in the program.) All the designsfit gpproximately

within the $13 million funding constraint. Switching to an unbaanced design, where more schools are
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assigned to SBP than USBP schools, could lower demondtration costs somewhat, if sufficient schoolsare

available; other adjustments in data collection are possible as well.

D. POTENTIAL FOR SUCCESSFUL COMPLETION

Each of the designs has limitations and risks, which are discussed below. Animportant fallback
positionfor al thedesignsisto directly estimate impacts on new participantsin the USBP by comparing
regressi on-adjusted mean outcomes of new USBP participantswith nonparticipantsfrom regular SBP
schools. If selection biasis not important, the evaluation will be able to detect impacts on academic
achievement. If selection biasisimportant, however, the evaluation cannot reliably estimate impactson

student achievement.

1. Risksof Implementing Design 1a and Design 2a

Designs 1aand 2a probably arethe least risky of the dternative research strategies. However, as
discussed earlier, because the treatment versus control status in these designs are clustered by schoal, it
isnot possibleto reliably detect differencesin many of the dietary intake outcomes nor school achievement
of the sizeslikely to occur under the demonstration, using experimental -based analysis methods. For
example, initsbasic form, Designs 1aand 2awill religbly detect only an extremely large effect on student
achievement--on the order of 11 to 12 percentile points. Should selection biasproblems not be a serious
problem, acceptableleve sof precison could be achieved for these designs using nonexperimentd andysis

methods.

2. Risksof Implementing Design 1b and Design 2b
Adminigtering apreimplementation survey of sudents parents and using the datato identify students

most likely to be new participants could increase the power of thedesigns. If the approach accurately
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identified new participants, the eval uation could detect changes of approximately four percentage points
infood energy and seven percentage pointsin calcium using experimental -based analyses, whichiswell
withinthetarget range. However, these designswould not reliably detect impacts on student achievement,
using experimenta-based analysis methods. Nonexperimental andysis methodswould still berequired to
reliably estimate target-level impacts on student achievement. Of course, al of thisis conditiona on
selection bias not being a serious problem in the nonexperimental analyses.

It may bedifficult in practiceto accurately predict the studentsin treatment and control groups most
likely to be new participants. Parentswill be asked whether their children would participate in the USBP.
Theseresponses, and other student and parent characteristicsdata, will be used to predict the students
most likely to become new participants. Previousevauationsthat rely on smilar gpproacheshave met with
mixed success. Thereisthe additional complication that, if the demonstration isnot delayed, then the
evauation cannot include a preimplementation survey. The gpproach, dthough risky, would have alarge

payoff if successful; it isworth the modest resources needed to implement it.

E. RECOMMENDED APPROACH

Any of the four options, and either of the possible analysis approaches, represents a reasonable
research grategy. The option ultimately selected will depend on the SFAs applying for the demongtration.
If alarge number of SFAsapply and many conduct student achievement testson anannuad basis, then FNS
can select districtsthat could provide achievement test data. In that case, either Design 1aor 1bisthe
preferred approach. Further, if feasible, it makes sense to conduct a preimplementation survey and
oversampl e students based on that survey. Oversampling alowsthe evaluation to increase the power of
the student outcome anaysis without unduly compromising theability to analyze other outcomes and

intermediate variables. The mgor drawback of apreimplementation survey isthe possibility that sucha
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survey would delay USBP implementation. For that reason, Design 1b would be selected over Design 1a
only if the demonstration were to be delayed for other reasons. If the demonstration is not delayed, then

Design 1a (or Design 2a) isthe preferred option.
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